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ABSTRACT 
Considering the challenges faced by the City of Cape Town such as loss of biodiversity, limited 
supply of energy and unsustainable land use, it is argued that it is imperative for the construction 
industry to promote sustainable development. The objective of the research was to understand the 
contributions of the construction industry to over exploitation of resources such as biodiversity, 
energy and land. Secondly, the study considers initiatives to be undertaken by the construction 
industry to enhance the environment so as to promote sustainable development. 
The research mixed methods was used as the form of collecting required data. The collection of data 
comprised of the design and administration of open-ended and closed-ended questionnaires among a 
non-random selected population of building contractor, public works officials and practising 
Architectural firms within the City of Cape Town. The data obtained from open-ended questionnaire 
on building contractors and public works officials was analysed qualitatively and data from the 
closed-ended questionnaires through practising Architectural firms was analysed quantitatively.  
Research results showed that biodiversity in the City of Cape Town is under threat. Passive design has 
a significant role in protecting the biodiversity and should be encouraged by the construction industry 
and the City of Cape Town. The City of Cape Town should strongly enforce polices that support the 
conservation of biodiversity. This will have a positive impact through encouraging the construction 
industry to adhere to these polices. The City of Cape Town is faced with energy shortage. The 
construction industry needs to reduce its energy usage as a dominant energy user. This will be 
achieved through energy efficient designs and retrofitting the existing buildings.  
The City of Cape Town has a responsibility to promote sustainable land use. Land prices are highly 
priced in the City of Cape Town as a result the poor cannot enter the market without external 
assistance. The construction industry has a role to encourage sustainable land use in the city.  
 
Keywords: Biodiversity, Construction industry, Energy, Land, Sustainable development 
 
 
 
 
 
 
 
 
   
                                                                              
 
 
TABLE OF CONTENTS 
  
Statement of originality ………………………………..……………………..  i 
Acknowledgements….………………………………………..…………………  ii 
Abstract ………………………………………………………..………………  iii 
Table of contents ………………………………………………………………  iv  
Abbreviations ………………………………………………………………….  A 
Definition of terms …………………………………………………………….  C  
CHAPTER 1:  THE PROBLEM AND ITS SETTING 
1.1 Introduction …………………………………………………………….  1 
1.2 Statement of the problem ……………………………………………..  2 
1.3 Sub-problems …………………………………………………………...  2 
1.4 Hypotheses ………………………………………………………………  2 
1.5 Assumptions ……………………………………………………………  3 
1.6 Delimitations …………………………………………………………...  3 
1.7 Research Aims and Objectives ………………………………………..  3 
1.8 The importance of the study ………………………………………….  3 
CHAPTER 2:  REVIEW OF RELATED LITERATURE 
2.1 What is Sustainable Construction? …………………………………  5 
2.1.1 Sustainable developments in the City of Cape Town...……….  ……… 8 
  2.1.1.1  Oude Molen ……………………………………      8 
  2.1.1.2  Kosovo Informal Settlement …………….........  9 
  2.1.1.3  Southbanks …………………………………….  10 
   
                                                                              
 
 
2.2 Biodiversity ………………………………………………………………  11 
 2.2.1 Biodiversity in the City of Cape Town ……………………….  13 
  2.2.1.1  Advantages of biodiversity ……………………  13 
  2.2.1.2  The threats to biodiversity …………………….  14 
  2.2.1.3  Strategies for protecting biodiversity ……....  14 
 2.2.2 The impact of construction industry on biodiversity…...   15 
 2.2.3 The impact of alien invasion on biodiversity ………………..  16 
 2.2.4 Biodiversity extinction …………………………………..…….  17 
 2.2.5 Designing for the environment ………………………………..  18 
  2.2.5.1  Benefits of ecological design …………………  19 
  2.2.5.2  Designing sustainable buildings……………...  20 
 2.2.6 The importance of environment impact assessment………….  20 
2.3 Energy supply in South Africa …………………………………………  22 
 2.3.1 Energy supply in the City of Cape Town …………………….  24 
  2.3.1.1  Energy strategy of the City of Cape Town  24 
  2.3.1.2  Example of energy efficiency in the City of  
Cape Town …………………………………….  24 
2.3.1.3             Renewable energy in the City of Cape Town...  25 
 2.3.2 Energy efficiency in South African buildings ………………..  25 
  2.3.2.1  Orientation ……………………………………..  26 
  2.3.2.2  Thermal insulation …………………………….  26 
  2.3.2.3  Energy efficiency in residential buildings ….  27 
 2.3.3 The global energy conservation measures ……………….  27 
   
                                                                              
 
 
  2.3.3.1  The design of an energy efficient building  29 
  2.3.3.2  Basis for material selection ………………….  32 
 2.3.4 Other forms of heating …………………………………………  33 
  2.3.4.1  Passive solar heating ………………………….  33 
  2.3.4.2  Ground heating ………………………………  33 
  2.3.4.3  Fossil fuels ……………………………………..  33 
 2.3.5 Life cycle energy analysis of buildings…………………………  33 
2.4 The land question in South Africa …………………………………….  34 
 2.4.1 Land acquisition in the City of Cape Town ……………………..  35 
 2.4.2 Sustainable land use ……………………………………………  36 
 2.4.3 Sustainable land use in the City of Cape Town …………........  37 
2.5 Summary ………………………………………………………………..  38 
CHAPTER 3:  THE RESEARCH METHODOLOGY 
3.1 Introduction ……………………………………………………………….. 40 
3.2 The aim …………………………………………………………………… 40 
3.3 The data …………………………………………………………………… 40 
 3.3.1 The primary data ………………………………………………… 40 
 3.3.2 The secondary data ………………………………………………. 41 
3.4 The research methodology ………………………………………………  41 
 3.4.1 The population and interview administration ……………………. 41 
 3.4.2 Sample method …………………………………………………..  41 
3.5 Questionnaire design …………………………………………………….  43 
3.6 The data procurement ………………………………………………….. .. 43 
   
                                                                              
 
 
3.7 The treatment of data ……………………………………………………  43 
3.8 Interpretation of the data ………………………………………………..  43 
3.9 Constraints ………………………………………………………………..  43 
CHAPTER 4: THE RESULTS, FINDINGS AND TESTING OF THE HYPOTHESES 
4.1 Introduction ………………………………………………………………. 45 
4.2 Results and findings …………………………………………………….…. 45 
4.2.1 Section A: Loss of biodiversity ……………………………….……….. …. 45 
4.2.2 Section B: Energy efficiency ………………………………….…………  47 
4.2.3 Section C: Land use ……………………………………………. ……….. 48 
4.3 Descriptive testing of hypotheses based on qualitative data ……………  49 
 4.3.1 Hypothesis One …………………………………………………… 50 
 4.3.2 Hypothesis Two ………………………………………………….  51 
 4.3.3 Hypothesis Three ………………………………………………… 51 
4.4 Discussion and findings …………………………………………………… 52 
4.5 The results of the quantitative survey …………………………………......… 53 
4.6 Descriptive testing of hypotheses based on quantitative data ………............ 58 
 4.6.1 Hypothesis one …………………………………………………… 58 
 4.6.2 Hypothesis two ……………………………………………………. 59 
 4.6.3 Hypothesis three ………………………………………………….. 60 
4.7 Comparison of qualitative and quantitative findings………………………... 60 
CHAPTER 5: SUMMARY, CONCLUSIONS AND RECOMMENDATIONS  
5.1 Summary …………………………………………………………………  64 
5.2 Conclusions …...........................................................................................  64 
   
                                                                              
 
 
5.3 Recommendations ….................................................................................... 65 
5.6 Future research …………………………………………………………… 65 
REFERENCES …………………………………………………………………… 66 
APPENDIX ………………………………………………………………………… 70 
A. Interview questionnaire covering letter …………………………….……  71 
B.  Interview questionnaire ………………………………………………..…. 73 
C. Survey questionnaire covering letter …………………………………….  79 
D. Survey questionnaire..…………………………………………………….. 81 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
                                                                              
 
 
LIST OF FIGURES 
Figure 1 Electrical market share per share; industry takes up most of  
  Eskom‟s capacity ……………………………………………….  22 
Figure 2 US Energy consumption ……………………………………….  28 
Figure 3.1 Flowchart of the Basic Procedures in Implementing an  
  Exploratory Mixed Method Design ……………………………  42 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
                                                                              
 
 
LIST OF TABLES 
Table 2.3.1 Energy intensity …………………………………………………….  22 
Table 4.1 Test of Hypothesis 1 based on Qualitative Results ………………  50 
Table 4.2  Test of Hypothesis 2 based on Qualitative Results ………………  51 
Table 4.3  Test of Hypothesis 3 based on Qualitative Results ………………  52 
Table 4.4 Numbers of construction industry experience …………………….  53 
Table 4.5  Length of City of Cape Town working experience ……………….  54 
Table 4.6 Biodiversity in the City of Cape Town ……………………………  55 
Table 4.7 Energy efficiency in the City of Cape Town ………………………  55 
Table 4.8 Energy efficiency related practice in the City of Cape Town ……  56 
Table 4.9  Land use in the City of Cape Town ………………………………..  57 
Table 4.10 Test of Hypothesis 1 based on Quantitative Results ……………..  59 
Table 4.11  Test of Hypothesis 2 based on Quantitative Results ………………  59 
Table 4.12  Test of Hypothesis 3 based on Quantitative Results …………..….  60 
Table 4.13 Comparison of results on biodiversity in the City of Cape Town….  60 
Table 4.14 Comparison of results on energy efficiency in the City of Cape Town…  61 
Table 4.15 Comparison of results on land use in the City of Cape Town… ………. . 62 
 
    
 
   
 
 
   
                                                                              
 
 
ABBREVIATIONS USED IN THE STUDY 
CAPE - Cape Action for People and the Environment 
CO2 - Carbon di Oxide 
DSM - Demand Side Management 
DSO - Demand Side Option 
DME - Department of Minerals and Energy 
EIA - Environmental Impact Assessment 
GDP  - Gross Domestic Product 
GWh - Gigawatt hour 
HVAC  - Heating, Ventilating and Air Conditioning 
IAQ - Indoor Air Quality 
KG - Kilogram 
KM - Kilometre 
LPG - Liquefied Petroleum Gas  
MSDS - Material Safety Data Sheets 
MW - Megawatt 
NEMA - National Environmental Management Act 
NER - National Electricity Regulator 
NO - Nitrogen Oxide 
OECD - Organisation for Economic Co-operation and Development 
PBT -   Persistent Bio-accumulative Toxins  
PPA - Power Purchase Agreement 
PE - Primary energy 
PGWC -  Provincial Government of the Western Cape 
   
                                                                              
 
 
RDP  -          Reconstruction and Development Programme 
SAFIERA-       South African Fenestration and Insulation Energy Rating Association 
SANS -        South African National Standards 
SO2  -         Sulphur di Oxide 
SSO -         Supply Side Options 
TCOE -         Trust for Community Outreach and Education 
UN -        United Nations  
USA        -       United States of America 
USGBC-         United States Green Building Council 
WCED -          World Commission on Environment and Development 
WWF-SA-       World Wildlife Fund – South Africa 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
                                                                              
 
 
DEFINITION OF TERMS 
1. Biodiversity: means the totality of the variety of living organisms, the genetic differences 
among them and the communities and ecosystems in which they occur. In addition to that, it 
is the natural wealth of the earth, which supplies all food and much of our raw materials 
(Sustainable Energy Africa (SEA) and AMATHEMBA, 2007: 97). 
2. Energy: the power derived from physical or chemical resources to provide light and heat or to 
work machines (The Dictionary Unit of South African English, 2002: 382). 
3. Genetic diversity –a variety of habitats and communities of different species that interact in a 
complex and ever changing  web of interdependent relationships (SEA and AMATHEMBA, 
2007: 99)  
4. Green buildings: Kibert (2008:9) indicates that green buildings are healthy facilities designed 
and built in a resource efficient manner, using ecologically based principles. 
5. Land use planning: where policies, priorities and development affected (Carpenter, 2001a: 
33). 
6. Life cycle assessment: Ramesh, Prakash and Shukla (2010: 1594) indicate that life cycle 
assessment is a process where the material and energy flows of a system are quantified and 
evaluated.  
7. Passive design: “Passive design employs the building‟s geometry, orientation, and mass to 
condition the structure using natural and climatological features such as the site‟s solar 
insulation, thermal chimney effects, prevailing winds, local topography, micro climate and 
landscaping” (Kibert, 2008: 8). 
8. Species diversity: SEA and AMATHEMBA (2007: 99) indicates that this is a group of 
organisms with unique characteristics. Therefore, species diversity considers the number, type 
and distribution of species within an ecosystem. 
9. Sustainable construction: “sustainable construction most comprehensively addresses the 
ecological, social, and economic issues of a building in the context of its community” (Kibert, 
2008: 6). 
10. Sustainable development: development that meets the needs of the present, without 
compromising the abilities of future generations to meet their own needs (Pawlowski, 2007: 
81). 
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1. THE RESEARCH BACKGROUND 
 
1.1  Introduction 
In 1984 the United Nations (UN) commissioned a group of twenty two people from both developing 
and developed countries to identify long term environmental strategies for the international 
community. The group was called The World Commission on Environment and Development 
(WCED) and in 1987 they submitted their report, titled „Our Common Future‟, also known as The 
Brundtland Report. The WCED believed that with global commitment and coordination, a more 
secure future is possible despite the environmental decay that they reported. The report focuses on 
issues of population, food security, species and ecosystem health, energy, industry and a variety of 
urban challenges. As a consequence of the meeting, sustainable development became known (Keeler 
and Brurke, 2009: 28). The Brundtland Report defined sustainable development as that which meets 
the needs of the present generation without compromising the ability of future generations to meet 
their own needs (Pawlowski, 2007: 81). There have been many definitions for sustainable 
development, but this is the most commonly embraced definition (Shelbourn, Bouchlaghem, Anumba, 
Carillo, Khalfan and Glass, 2006: 58).   
Pawlowski, (2007: 81) indicates that the concept of sustainable development is contrary to traditional 
development which is founded on a programme of economic growth. Sustainable development is the 
programme that will integrate various spheres of human activities that were initially seen as separate. 
That is, sustainable development as a concept focuses on three aspects, namely, economic, 
environmental, and social (Pawlowski, 2007: 81). In 1992, about 179 governments attended the UN 
Conference on Environment and Development in Rio de Janeiro, Brazil. The Rio summit influenced 
all subsequent UN conferences, which have examined the integral relationships between human 
rights, population, social development, women and human settlement; and the need for 
environmentally sustainable development.  There were five reports that resulted from Rio, include 
(Keeler and Brurke, 2009: 29): 
 The Rio Declaration – which contained twenty seven principles ranging from transport of toxins 
across borders to implementing the precautionary principles to sustainable development;  
 Agenda 21 – this detailed objectives, action plans and implementation strategies for 
environmental and developmental sustainability;  
 Statement of Forest Principles – this is a non-binding agreement, the first on international 
sustainable forest practices; 
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 Convention on Biological Diversity – this was one of the two legally binding conventions dealing 
with species preservation, and  
 Framework Convention on Climate Change – this was the second legally binding agreement, 
resulting from the conference that became the basis for the Kyoto Protocol. 
1.2  Statement of the problem 
The loss of biodiversity, the shortage of energy supply, and also, the limited nature of land use in the 
City of Cape Town, especially for poor communities, impacts negatively on sustainable development 
in the region. 
1.3   Sub-problems 
Sub-problem 1 
The City of Cape Town is experiencing loss of biodiversity. 
Sub-problem 2 
The City of Cape Town has a limited energy supply, which affects sustainable construction and / or 
development of projects.  
Sub-problem 3: 
Land use in the City of Cape Town is not sustainable. 
1.4  Hypotheses 
Hypothesis 1 
Unsustainable methods / practices related to construction activities leads to the loss of biodiversity in 
the City of Cape Town.  
Hypothesis 2 
The limited supply of energy in the City of Cape Town is caused by unsustainable construction 
practices and designs.  
Hypothesis 3 
Unsustainable land use in the City of Cape Town occurs as a result of disproportionally high land 
prices in the city.   
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1.5  Assumptions 
Sustainable development is a concept supported by the policies of the South African government and 
forms part of the mandate of the construction industry. This is evident through the following South 
African government initiatives and involvements:  
 The Department of Environmental Affairs has released a National Framework for Sustainable 
Development;  
 The South African government has adopted the Millennium Development Goals which came from 
the 2000 United Nations Millennium Summit;  
 South African hosted the World Summit on Sustainable Development in Johannesburg held in 
year 2000 and this summit reaffirmed the world commitment on  sustainable development;  
 South African has its own Green Building Council which is an independent, non-profit 
organisation which advocates sustainable construction through workshops and conferences. 
1.6  Delimitations 
1.6.1 The research will involve private and public sector parties within the construction industry.  
1.6.2     The research will focus on the City of Cape Town. 
1.6.3     Data collected will be from 2002 to date. 
 
1.7       Research Aims and Objectives 
The aim of this research was to undertake an in depth research on sustainable development within the 
construction industry taking into consideration challenges such as loss of biodiversity, energy 
shortages and limited land availability for the ordinary people. The main objective was to evaluate the 
contributions of the construction industry to sustainable development in the City of Cape Town; and 
to evolve recommendations that can begin to address identified problems.  
 
1.8  The Importance of the Study 
The concept of sustainable development is known as an activity that would mitigate environmental 
degradation caused by on-going pollution and the constant depletion of natural resources. In practical 
terms, the Brundtland Report describes sustainable development as the process of change in which the 
exploitation of resources, the direction of investments, the orientation of technological developments 
and institutional change are all in harmony and promote potential for both current and future 
generations to meet human needs and aspirations (Bithas and Christofakis, 2006: 179).  
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It is, therefore, important to conduct this study to understand the contributions made by the industry to 
over exploitation of renewable resources and non-renewable resources such as biodiversity, energy 
and land. It is envisage that the research findings will further provide impetus to sustainability related 
issues in the city for the benefit of future generations.  
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2. REVIEW OF RELATED LITERATURE 
 
2.1  WHAT IS SUSTAINABLE CONSTRUCTION? 
Sustainable development is a branch within the sustainable development concept. Sustainable 
construction focuses on social, economic and environmental aspects. This is contrary to traditionally 
construction industry which is only concerned with economic contribution through infrastructural 
developments rather than holistically approach which looks on economic, environment and society 
contribution. The body of the literature review will discuss what is meant by sustainable construction 
as stated by various academics and will be accompanied by examples within the City of Cape Town 
and globally. Afterwards, the literature review will focus on three issues that affect sustainable 
construction, namely biodiversity, energy and land use. The literature review will look at 
contributions made by the construction industry on those three issues and what needs to be done by 
the industry to promote sustainable construction. This will also be accompanied by examples of 
projects within the City of Cape Town.  
Shelbourn et al. (2006: 59) mentions that sustainable construction is a process that incorporates the 
basic themes of sustainable development. It brings environmental responsibility, social awareness and 
economic profitability objectives together as a part of the built environment.  The strategy used by the 
UK Government for more sustainable construction includes design for minimum waste; lean 
construction; minimizing energy in construction and use; no pollution; preserving and enhancing 
biodiversity; conserving water resources; respecting people and local environment, and sharing 
targets, monitors and reports, in order to benchmark performance (Shelbourn et al., 2006: 59). 
Shelbourn et al. (2006: 60) also pointed out that the construction industry is slowly including 
sustainability aspects into its daily practices and associate processes. This has led to a number of 
sustainability strategies for the construction sector. These strategies develop a common understanding 
of sustainability issues, and present effective approaches for each stakeholder to contribute to 
achieving a more sustainable construction industry. Sustainable construction also leads to strong 
business benefits which can only be achieved if sustainability is carried out in a long-term business 
plan (Shelbourn et al., 2006: 60). These are promising results for the construction industry since 
sustainable construction is often perceived to be an expensive exercise with no benefits to the 
business.  
van Bueren and Priemus (2002: 76) mentions that the environment is being damaged by the 
construction, management, use, change and demolition of the built environment. van Bueren and 
Priemus (2002: 76) indicates that in the built environment, the majority of current flows related to 
energy, water and materials are usually taken from the environment. After they are used, they are 
usually returned in a degraded condition. The construction industry is also responsible for 35% of 
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total energy use in the Netherlands; about 15 million tonnes of building and demolition waste are 
released per annum (van Bueren and Priemus, 2002: 76). However, ecological reform of the 
construction industry could make a great contribution to sustainable development (van Bueren and 
Priemus, 2002: 76). 
Rohracher (2001: 137) indicate that the design of a building and its construction process are deeply 
intertwined with the way our social world is organized and its interaction with nature. Rohracher 
(2001: 137) mentioned the following observations based on findings that emanated from Austria. 
These observations, which could equally be valid for the majority of developing countries, include: 
 About 40% of Austria‟s primary energy consumption results from the heating and operation of 
buildings. This indicates that the production of buildings is both energy and resource intensive. To 
provide the building materials for an average single family house, about 100 tons of CO2, 150kg 
of SO2 and 200kg of NO are used. Therefore, the condition of buildings should be part of the 
discussions on greenhouse effects, energy consumption and fuel depletion. 
 Austria‟s construction sector has about 100 million tonnes per year of material turnover, which is 
half of the material turnover made by Austria‟s society as a whole (excluding water). 
Construction accounts for about 10% of Austria‟s gross domestic product.  
 The quality of the environment of buildings, such as indoor air pollution or noise is an essential 
factor in public health. Many illnesses have been caused by badly constructed buildings and 
connection between living situations and health is undisputed. 
 Sustainability does not only refer to the environmental quality of products, but also to the way 
they are used and the consequences that they impose on life. Sustainability should take into 
account the flexibility of building use, the way buildings are organized (for instance joint use of 
certain facilities), land use planning (for example public transport, problems of segregation), the 
organization of the design and planning process and the forms and desirability of social life 
created through living in such buildings.  
In this context, Pieterse (2010: 13) indicates that the City of Cape Town requires development models 
that cater for everyone as the city need to avoid the irrevocable erosion of non-renewable resources 
that would limit the options of future generations. Developments in the city should appropriately 
balance economic, social and ecological imperatives. In addition, Pieterse (2010: 14) observed that 
there is also a need for paradigm shifts to achieve sustainability in the City of Cape Town. However, 
these shifts might not be easy to implement as they require commitment from the communities. In a 
nutshell, Pieterse (2010: 15) proposed paradigm shifts include: 
 From linear to circular metabolism – the city and urban systems should move from a linear to 
circular system. That is, the city consumes energy, water, food and a range of environmental 
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resources and the majority of these are disposed of as waste. The city should have a system to 
ensure that it recycles or re-uses more of what is consumed.  
 From short term to life cycle – the city needs to move towards thinking in terms of lifecycles. One 
has to consider the environment, mainly the social and economic impact of products utilised by 
the built environment over their full life cycle from the moment raw materials are extracted until 
the disposal of the final product. 
 From sectoral efficacy to integrated performance – there are different aspects regarding service 
delivery for the wealthy middle classes and the poor. That is, the double standards as to what is 
considered appropriate for the rate paying middle classes versus what is appropriate for the urban 
poor indicates a more fundamental problem. This fragmented urban management is caused by 
sectoral expertise and control. These sectoral knowledge systems are closely tied to an 
unsustainable form of urban growth and management which are part of the problem. Unless the 
support of powerful sectoral interests in the city building is broken, the linear metabolism of the 
city or inappropriate policies for the urban poor and middle classes will not be tackled (Pieterse, 
2010: 15). 
 From private to public – development should have a public focus instead of private in order to 
achieve sustainable ability. Pieterse (2010: 20) states that powerful classes and interest groups that 
drive the economy have a disproportionate opinion when it comes to deciding what kinds of 
infrastructure will be prioritised and where. Developing an investment framework for public 
infrastructure (resources and spaces serving the public) that puts public interest at the top priority 
list and making economic and household investment (waste, sanitation, energy and waste 
removal) subservient to that is the basic challenge of urban sustainability. 
 Obstacles to real shifting – reluctance to change is usually the cause of failure to achieve a 
paradigm shift. There are a number of powerful and often more localized factors that are obstacles 
to sustainability, such as:  
 Vested political interests that arise from political systems and culture that value short-term gain 
over long-term achievement are pervasive. For example, the stalled Doha trade. The objective 
Doha trade talks were to lower trade barriers around the world. The Doha trade talks stalled due to 
a division on major issues such as agriculture, industrial tariffs and non-barrier service sand trade 
remedies. The division was between developed and developing countries. The major conflict was 
against the European Union and the United State of America‟s (USA) maintenance of agricultural 
subsidies which was seen as trade barriers.  
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 The institutional habits, systems and structures that dominate local development at the city-
regional level right down to the neighbourhood area. For example, the stringent laws on public 
finance management, along with sectoral interest in local government, make it extremely difficult 
to achieve a more integrated form of development in order to achieve sustainable outcomes for the 
local population. 
 Fostering urban innovation – in order for the city to change into a more sustainable state, it is 
important to find ways in which city life, city buildings and communities can be more desirable 
whilst still achieving sustainable lifestyles and livelihoods. 
2.1.1 SUSTAINABLE DEVELOPMENTS IN THE CITY OF CAPE TOWN 
The following are innovative examples of sustainable construction from various construction 
professionals within the City of Cape Town: 
2.1.1.1 Oude Molen 
Oude Molen is a portion of Erf 26439, which is known as Valkenberg East and its 18.8 hectares are 
owned by the Provincial Government of the Western Cape (PGWC) (Makeka, 2010: 136). Oude 
Molen buildings are rented out to various individuals and businesses, among which are the following: 
 Business people,  including retailers of products, people in craft industries, artists, professionals, 
service providers such as restaurants and others running overnight accommodation; 
 Residents who live on site with and without leases, including those who pay and some who do not 
pay rentals;  
 A number of formal and informal education amenities, including Gaia Waldorf School;  
 The Robin Trust;  
 Ward 20 of Valkenberg Hospital, which is a high-security mental health care unit, and  
 Various kinds of agricultural enterprises.  
Makeka (2010: 139) observes that certain principles pertain to a sustainable neighbourhood. These 
principles were adopted by all the role players involved for any conceptual development framework 
of Oude Molen, which is situated in the Cape Town metropolitan area. The principles include: 
 Transition to renewable energy alternatives and energy efficiency; 
 Zero waste through re-use of all waste outputs as productive inputs; 
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 Sustainable transport, with major focus on public transport; 
 Sustainable construction materials and building methods; 
 Local and sustainable food; 
 Enhancing biodiversity and preservation of natural habitats; 
 Valuing authentic cultural diversity, community solidarity, child-centred activities and citizen 
participation (global, regional and local), and 
 Health and wellbeing. 
There was also a comprehensive infrastructure plan for Oude Molen which had to look at  resolving 
problems such as the already overloaded bulk sewer system, and get as close as possible to zero 
impact on the natural environment, especially the underground waste supplies, wet lands  and rivers 
(Makeka, 2010: 139). For example, sanitation will have on-site treatment and re-use for all sewerage 
by a combination of three technologies, namely biogas digesters, biolytic filter and insulated vertically 
integrated wetland. Then, treated effluent will be used for flushing toilets and for irrigation in selected 
areas.  
2.1.1.2 Kosovo Informal Settlement 
Kosovo is one of the informal settlements in the Philippi local area of Cape Town. Although Philippi 
is designed for 20 000 households, it has 45 000, of which 18 500 are informal settlements (shacks). 
The total may be even higher since the number of backyard shacks in the upgrade parts is unknown 
(Goven; 2010: 149). The design of the proposed Kosovo Informal Settlement was an outcome of a 
request from the City of Cape Town for the upgrade of the area. The outcome suggests that (Goven; 
2010: 149): 
 The design used principles of incremental upgrade based on progressive investment in a hierarchy 
of places, spaces and movement systems;  
 Appropriate building typologies to minimize relocation;  
 Sustainable infrastructure design and greening;  
 Building and operational efficiencies, and 
 Effective land use and care of the environment.  
The guidelines are met to improve health, safety and security, optimize community and livelihood 
opportunities, and to promote sustainable resource use and regeneration (Goven; 2010: 149). Goven 
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(2010: 157) indicates the following strategies for sustainable water, waste, food, energy, biodiversity 
and materials for urban framework of the Kosovo Informal Settlement: 
 There is a proposed biogas system on a proposed railway reserve site combined with an integrated 
solid-waste management facility. The biogas will be used to process the produce  to support either 
food or market production; 
 A proposal for green courtyards, streets and green roofs; 
 Solar water heaters, thermal-mass materials, insulation and low-energy lighting;  
 Urban forest to support up to 5000 trees on streets and roads:  
 Mainly windbreak and microclimate – modifying trees that also lower the water table, and  
 Deciduous fruit trees, medicinal trees, and timber – harvestable trees.  
2.1.1.3 Southbanks 
Spier is a private company based outside Stellenbosch. It is a hospitality business and wine producer 
with a series of other holdings in the green goods and service sector. Southbank is also an urban 
development with elements that include (Govan, 2010: 186):  
 Foot print has 20 hectares of constructed infrastructure and 80 hectares of farming;  
 Africa Centre has 8000 square metres of performance, display, studio and office space;  
 An overnight flats or duplexes flats;  
 30% of the housing stock to be subsidies, and   
 Retail, restaurant and public space. 
Methvin (2010: 183) indicates the following guiding principles, which were adopted by Spier for the 
Southbank community for urban development. These principles include: 
 Wellbeing and happiness – through well designed structures and community engagement 
measures, a healthy lifestyle and physical, mental and spiritual wellbeing had to be promoted;  
 Culture and heritage – commitment to celebrate and support South African and African arts and 
culture practice through the programmes of the African Centre, and to develop a new cultural 
tradition within an ethos of conserving the people‟s environment;  
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 Affordable housing - the objective is to develop a model of housing that will suite various income 
levels;  
 Economic development, equity and fair trade – this focuses on facilitating local economic 
development by buying from small local suppliers from previously disadvantaged communities; 
promoting training and development for local communities to raise business acumen and 
promoting equity and fair trading relationships to ensure that the Southbank community has a 
beneficial impact on other communities;  
 Local and sustainable food production – transforming the food supply to ensure that it has a 
positive impact on the environment, the local economy and people‟s well being;  
 Biodiversity – to regenerate, protect and restore the indigenous flora and fauna of the region and 
to protect and restore the biodiversity of the area;  
 Zero carbon – to reduce the net carbon dioxide emissions of the Southbank community to zero. In 
addition to that, Spier believes that this could be done by implementing energy efficiency in 
buildings and infrastructure and supplying energy from non-renewable on-site sources topped up 
by new off-site renewable supply when necessary;  
 Zero waste – reducing waste contribution to zero, through improvement of designs, and 
developing ways for reuse, recycling and composting;  
 Minimized water consumption – this would be done by applying efficiency measures in the use of 
water, including reuse and recycling; minimizing water extraction and pollution; fostering 
sustainable water and sewage management in the landscape and restoring natural water systems 
and cycles, and  
 Sustainable transport – this includes the reduction of private vehicles and achieving major 
reductions of carbon dioxide emissions from normal residential transport, and further providing 
transport systems and infrastructure that reduces dependence on fossil fuel for cars and 
aeroplanes. 
2.2 BIODIVERSITY 
Atkinson, Dietz and Neumayer (2007: 322) indicate that environmental space is known as a sphere of 
the planet and its resources. Therefore, biodiversity comprises of all livings organisms within a 
particular environmental space. This is where human beings can utilise sustainable resources without 
depriving future generations from meeting their own needs ((Atkison, et al., 2007: 322). In 1994 the 
idea of environmental space was first put forward and it described the quantity of energy, non 
renewable and potential renewable resources that are used as sustainable, without exceeding 
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environmental limits ((Atkison, et al., 2007: 322). The equity for future and current generations was 
the second major assumption underpinning environmental space. This is concept support sustainable 
development notion on how we should interact with the environment. This was also noted in the 
Brundtland Report‟s definition for sustainable development. There have been various studies 
conducted under the subject of environmental space. However, a Netherlands study defines 
environmental space as estimating the global resource and dividing it by the number of world citizens 
to produce an average figure for each resource per capita for a given date (Atkison, et al., 2007: 323). 
By comparing the global average per capita figure for a given resource with the total of that resource 
consumed in a particular country, the amount of environmental space consumed by a nation can be 
defined (Atkison, et al., 2007: 323). 
Surendran and Sekar (2010: 637) state that biodiversity is a valuable and yet a poorly understood 
natural resource that is on the decline due to human activities. The richest biological diversity is the 
forest ecosystem (Surendran and Sekar, 2007: 637). Forest ecosystem provides opportunities related 
to non-extractive tourism, education and research. Forest ecosystem also performs certain ecological 
regulatory services that include carbon sequestration nitrogen fixation, hydrological cycle and nutrient 
cycles, production of oxygen, soil formation and primary productivity (Surendran and Sekar, 2007: 
637).  Ketola (2008: 245) indicates that biodiversity is essential for preserving life on the Earth since 
it helps species and ecosystems to adapt to climate change. Ayoo (2008: 551) mentions that 
biodiversity provides important benefits to society as it provides humans with the necessities of life 
and forms the basis for the economy. According to Ayoo (2008: 550) biodiversity is vital to life as 
living organisms are supported by the interactions within ecosystems. Ayoo (2008: 550) further 
opines that critical ecological functions of biodiversity include: 
 Transformation of energy from the sun into store chemical energy which is the foundation of all 
food webs; 
 Enabling the circulation, transformation and replenishment of freshwater from all of the earth‟s 
ecosystems; 
 Moderating water flows by catching, holding and recycling rainwater; 
 Purifying water and controlling flooding as it is the case in wetland estuaries; 
 Regulating the lands‟ oxygen and carbon dioxide in the atmosphere, and  
 The absorption of atmospheric nitrogen and fixing it into compounds that helps plants grow, and 
consumed by animals.  
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Ayoo (2008: 551) points out that the abovementioned biodiversity functions keep ecosystems 
functioning and in turn these ecosystems support life. As a result, the ecosystem becomes more stable, 
adaptable, and resilient to extreme events such as droughts, floods and climate change (Ayoo, 2008: 
551). Glazewski (2005: 269) mentions that the South Africa Biodivesity Act was made public in June 
2004. In addition to that, according to Glazewski (2005: 269) the overall purpose of the Biodiversity 
Act include: 
 To manage and conserve South Africa‟s biodiversity and its components; 
 To protect species and ecosystems that warrant national protection; 
 To sustainable use indigenous resources; 
 To achieve fair and equitable sharing of benefits arising from bio prospecting including 
indigenous biological resources, and  
 To establish a South African National Biodiversity Institute. 
In order to achieve these objectives, the Minister might publish norms and standards in the Gazette. 
This is done to manage and conserve the biodiversity of the country and to restrict activities which 
might affect the biodiversity. The application of the Biodiversity Act should be guided by the NEMA 
(National Environmental Management Act 107 of 1998) principles; read in conjunction with any 
applicable NEMA provisions and a dispute resolution chapter of NEMA applies to this Act as well 
(Glazewski, 2005: 269).  
2.2.1 BIODIVERSITY IN THE CITY OF CAPE TOWN 
SEA and AMATHEMBA (2007: 98) indicate that biodiversity is not just about a list of species, but 
about a series of relationships in a complex web which we are only just beginning to identify. Adding 
to that, biodiversity considers species, genetic and ecosystem diversity. Thus, biodiversity affects and 
influences water, energy, health and the economy. It is believed that biodiversity is the foundation for 
a healthy planet (SEA and AMATHEMBA, 2007: 100) That is, richly diverse ecosystems are more 
resilient and better able to recover from droughts and human induced habitat destruction than less 
diverse systems (SEA and AMATHEMBA, 2007: 100). This is why it is important to protect and 
restore biodiversity for the needs of the present and future generations. Boshoff (2010: 74) mentions 
that the management of natural assets should be a focus area for the City of Cape Town. This includes 
protecting and improving the green spaces and natural assets and using these to structure future city 
development upfront.  
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2.2.1.1 Advantages of biodiversity  
SEA and AMATHEMBA (2007: 100) mention the following advantages of biodiversity: 
 The natural biodiversity cleans water and air, preventing flooding and holding the soil in place;  
 Biodiversity provides the complex genetic pool that provides us with food and medicines;  
 This highlights the value of retaining biodiversity for future use. For example, maybe one day a 
cure for a deadly disease or a crop or horticulture species will be discovered in one of our plants;  
 In Cape Town, a spectacular natural environment supports the tourism industry providing 
livelihoods to many. That is, livelihoods are provided by the harvesting of flowers such as 
proteas, medical plants such as buch and the production of clean spring water 
 Our natural environment provides a place for children to learn about and experience nature, and  
 It is valuable in and of itself. 
2.2.1.2 The threats to biodiversity  
The Cape Flora region which is situated in the City of Cape Town is one of the six flora kingdoms nts 
in the world (SEA and AMATHEMBA, 2007: 103). 70% of the Cape Flora Kingdoms‟s 9600 plant 
species cannot be found anywhere else (SEA and AMATHEMBA, 2007: 103). The City of Cape 
Town also consists of lowland Sand Fynbos, Alluvium Fynbos and Renosterveld vegetation which are 
among the most threatened plants in the world. SEA and AMATHEMBA (2007: 110) stated that 
some of the threats to the City of Cape Town‟s biodiversity include: 
 Urban sprawl and development; 
 Human population growth; 
 Spread of invasive alien species; 
 Litter, dumping and pollution; 
 Over-frequent human induced wildfires, and 
 Overprotection from fire in some areas. 
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2.2.1.3 Strategies for Protecting Biodiversity 
A strategy is needed to manage, restore and protect the biodiversity of the City of Cape Town. SEA 
and AMATHEMBA (2007: 5) mentioned the following seven strategic objectives of biodiversity 
strategy for Cape Town: 
 Primary biodiversity – to establish a network of conservation areas and biodiversity nodes that are 
actively managed;  
 Secondary biodiversity – this involves open spaces such as rivers, areas forming part of storm 
water management, parkways, parks, road verges, servitudes and transport routes which play an 
important secondary role;  
 Conservation of biodiversity in freshwater aquatic systems – this is the integrated management of 
rivers, wetlands and vleis that provide important green „corridors‟ between the mountains and 
coastlines. This will be done in recognition of the importance of the freshwater systems;  
 Invasive alien species management – SEA and AMATHEMBA (2007: 105) indicate that invasive 
alien species are a threat to Cape Town‟s biodiversity. The City of Cape Town will therefore 
focus on development and implementation of the City of Cape Town Alien Invasion Species 
Management Programme. Partnership with other initiatives and organizations will be established 
as part of their initiative;   
 Biodiversity legislation and enforcement – legislation, innovative law enforcement and committed 
governance will be used to enhance a “no nonsense” approach to biodiversity;  
 Biodiversity information and monitory systems – there will be ongoing information and 
monitoring systems to support good decision making and governance for biodiversity and 
sustainable development, and 
  Biodiversity education and awareness – this is  to empower citizens of Cape Town on 
biodiversity issues in order to effectively share, own and take collective responsibility for the 
City‟s exceptional biodiversity resources (SEA and AMATHEMBA, 2007: 105). 
The City of Cape Town has recognized that it cannot achieve the objectives of its Biodiversity 
Strategy alone. As a result, it recognized the importance of working with a wide range of 
organizations and individuals to achieve the strategy. For example, the Cape Flats Nature is a 
partnership of the City of Cape Town, the South African National Biodiversity Institute, the Table 
Mountain Fund (WWF-SA) and the Botanical Society of South Africa, associated with Cape Action 
for People and the Environment (CAPE).  The key partnership principles of the strategy include: 
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 the development of local conservation leadership, mainly in previously disadvantaged 
communities; 
 the development of community involvement in urban conservation through actions rather than 
through focus on structures and meetings;  
 economic development of disadvantaged communities through optimizing the economic potential 
of natural assets, and 
 capacity building and shared responsibility. 
2.2.2 THE IMPACT OF CONSTRUCTION PROJECTS ON BIODIVERSITY  
Kibert (2008: 42) points out that an estimated 1.7million species have been described out of a total 
estimated 5 to 100million species. In addition, some biologists have predicted the loss of 20 percent of 
existing species over the next 20 years (Kibert, 2008: 42). 
Ollis and Day (2009: 1) indicate that Garden Cities and Basil Reed proposed the development of an 
integrated mixed-use township. Adding to them, the development had low to middle income housing 
for the majority of the site with schools and other community facilities. The site is located on the 
Durbanville / Kraaifontein rural periphery of Cape Town. Ollis and Day (2009: 67) mention that the 
construction phase of this proposed Fisantekraal new town development had the following impact on 
the aquatic ecosystems:  
 Physical destruction or damage of wetlands through the storage of building materials or 
temporary lay-down of equipment in wetlands areas;  
 Destruction of wetlands through accumulation of sediment on wetlands as a result of unmanaged 
runoff from disturbed area during construction;  
 Destruction of wetlands through dumping of spoil material from excavated areas;  
 Pollution of the Mosselbank River and wetlands through leakage of fuels, oils, and other elements 
from construction machinery or from washing of equipment or flushing of concrete mixers and 
other vehicles, as well as sediments from de-watering of excavations;  
 Contamination of the soil layer and the “ rainfall percolation” that occurs during the wet winter 
months;  
 Destruction of habitat as a result of pedestrian and vehicular traffic;  
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 Increased disturbance of aquatic fauna and flora – this might be caused by the existence of 
construction teams and their machinery, and 
 Introduction and spread of alien invasive plants – top and fill material used on site, for filling and 
landscaping has the potential to invite alien or invasive seedlings and seed banks. 
2.2.3 THE IMPACT OF ALIEN INVASION ON BIODIVERSITY  
One of the biggest threats to Cape Town‟s biodiversity is the invasion of alien species (SEA and 
AMATHEMBA, 2007: 105). These are plants, animals and microbes that come from other parts of 
the world that are able to displace indigenous species. In addition, the invasive alien plants have a 
significant impact on the ecological integrity of natural systems, the productive potential of land, the 
intensity of fires, flooding, erosion, and the health of estuaries, water quality and the livelihoods of 
people (mainly the poor) who depend on the life-support systems that these invasive alien plants 
undermine. Sanu and Newport (2010: 291) state that one of the major threats to biodiversity in the 
Asian region as well as globally is the introduction of exotic species to the region. For instance, the 
introduction of alien species in peninsular India region leads to biodiversity related disaster (Sanu and 
Newport, 2010: 291).  
In South Africa, Glazewski (2005: 277) indicates that according to the Biodiversity Act 10 of 2004 any 
person wishing to undertake a restricted activity involving a specimen of an alien species must have a 
permit to do so. The permit will only be issued after an assessment of the risks and potential impact 
on biodiversity has been carried out. The Biodiversity Act 10 of 2004 also provides a duty of care 
relating to alien species stating that a permit holder carrying out a restricted activity must not only 
comply with the permit but take all necessary steps to prevent or minimise harm to biodiversity. The 
Biodiversity Act 10 of 2004 stipulates that should an alien species establish itself as an invasive 
species because of the actions of a specific person that person may be held responsible for any costs 
incurred in the control and eradication of such species (Glazewski, 2005: 277). 
2.2.4 BIODIVERSITY EXTINCTION 
Species with very low or critical size become vulnerable of becoming extinct due to both 
demographic and genetic factors which might lead to inbreeding depression and loss of genetic 
diversity (Spanos and Feest, 2007: 478). To be able to preserve a sufficient number of individuals of a 
given species adequate habitat size is required to be maintained including all ecosystem components 
on which the species depends (Spanos and Feest, 2007: 478).  
Ayoo (2008: 551) point out that the loss of biodiversity can be attributed to extinction. Extinction of 
species can be attributed to species no longer able to survive in changing conditions or against 
superior competition. Extinction could also be caused by catastrophes besetting either single species 
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(diseases) or large groups of species (changes in the salinity of the sea or changes in the climate). The 
major direct causes of biodiversity degradation and loss are the unsustainable utilisation of biological 
resources, the conversion, modification, and fragmentation of natural ecosystem, the use of 
destructive harvesting and productive techniques, and the alteration of environmental quality and 
ecological functions that are required to maintain biodiversity and ecosystems (Ayoo, 2008: 553). 
2.2.5 DESIGNING FOR THE ENVIRONMENT 
Kibert (2008: 101) defines ecological design as that which transforms matter and energy using 
processes that are compatible and synergistic with nature and that are modelled on natural systems. 
This means that, unlike design that destroys landscapes and nature, ecological design seeks solutions 
that integrate human-created structures with nature in a symbiotic manner that mimics the behaviour 
of natural systems. This would widen the concept of ecological design to an even broader concept, 
that of sustainable design, which would address the triple bottom-line effects of creating buildings: 
environmental impacts, social consequences and economic performance (Kibert, 2008: 101). 
Fiskel (2009: 83) states that designing with the intent of sustaining the environment include the 
systematic consideration of design performance with respect to environment health, safety, and 
sustainability objectives over the full product and process. In addition, Fiskel (2008: 83) pointed out 
the following seven principles of design for sustainable construction: 
 Embed life-cycle thinking into the product development process: when considering the 
environmental implications of product and process design, think beyond the cost, technology and 
functional performance of the design and consider the broader consequences at each stage of the 
value chain;  
 Evaluate the resource efficiency and effectiveness of the overall system: every product, process, 
or service is part of a larger economic system, so try to understand how different design choices 
can influence the overall environmental performance of that system;  
 Select appropriate metrics to represent product life-cycle performance: to guide product 
development decisions, identify key environmental performance indicators and methods that are 
aligned with evolving customer needs and corporate sustainability goals;  
 Maintain and apply a portfolio of systematic design strategies: build upon past experiences to 
assemble a portfolio of design strategies that can be codified, communicated through training and 
systematically applied by your design teams;  
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 Use analysis methods to evaluate design performance and trade-offs: develop and apply rigorous 
quantitative tools to analyse the environmental, economic and other consequences of design 
decisions and to weigh the trade-offs of alternative choices, and  
 Seek inspiration from nature for the design of product and systems: try to emulate the 
sustainability and resilience of natural systems in designing products and process technologies as 
well as collaborative industrial networks. 
Keeler and Brurke (2009: 3) confirm that the design team of a project will have to devote considerable 
time to scrutinize the details of the site. Some questions they should consider include the following: 
 Will endangered species or wildlife be affected? 
 Are there wetlands nearby? 
 Should the project restore wetlands or green fields, if it has an impact on these? 
 Is there a riparian corridor on site? 
 How will potable water quality be affected? 
 What is the current pattern of storm water run off? 
 Does storm water percolate and drain into the water table or body water nearby? 
 Are there impervious surfaces on the undeveloped site? 
 How will impervious surfaces affect the loss of the evaporation process? 
 Will construction cause soil erosion or soil loss due to wind? 
2.2.5.1 Benefits of ecological design 
The benefits of ecological design on the environment include (Kibert, 2008: 102): 
 Siting: Land preservation, reduced resource use, protection of ecological resources, soil and water 
conservation, reduced energy use, less air pollution;  
 Water efficiency: Lower potable water usage and reduced discharge to water-ways; less strain on 
aquatic ecosystems in water-short areas; preservation of water resources for wildlife and 
agriculture;  
 Energy efficiency:  Lower electricity and fossil fuel usage, reduced air pollution and ensuring 
fewer carbon dioxide emissions, lower the impact from fossil fuel production and distribution;  
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 Materials and Resources: Reduced strain on landfills, reduced use of virgin resources, better 
managed forests, lower transportation energy and pollution, increase in recycling markets;  
 Indoor Environmental Quality: better indoor air quality, including reduced emissions of volatile 
organic compounds, carbon dioxide, and carbon monoxide, and  
 Commissioning; Operations and Maintenance:  Lower energy consumption, reduced air pollution 
and other emissions 
2.2.5.2     Designing sustainable buildings 
Kibert (2008: 102) outlines the following design considerations and practices for sustainable building: 
 Resources should be used only at the speed at which they naturally regenerate and should be 
discharged only at the speed at which local ecosystems can absorb them;  
 Material and energy resources must be understood as part of a balanced human/natural cycle, that 
is, waste should be incorporated back into the cycle and use for the generation of more resources;  
 Site planning should incorporate resources naturally available on the site, such as solar and wind 
energy, natural shading and drainage;  
 Resource efficient materials should be used throughout a building‟s life cycle, from design 
through reuse or demolition;  
 The building shell should be designed for energy efficiency;  
 Material and design strategies should strive to produce excellent total indoor environmental 
quality, of which indoor air quality is a major component;  
 The design should maximize occupant health and production;  
 Operation and maintenance systems should support waste reduction and recycling;  
 Location and systems should optimize employee commuting and customer transportation options 
and minimize the use of single-occupancy vehicles, and 
 Water should be managed as a limited resource. 
2.2.6 THE IMPORTANCE OF ENVIRONMENT IMPACT ASSESSMENT 
According to Baba, Ozgener and Hepbasli (2006: 598) environment impact assessment (EIA), which 
is a powerful environmental safeguard in the project planning process, are set up worldwide. EIA has 
been established in various forms worldwide. It started in Canada in 1973, Australia in 1974, 
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Germany in 1975, and France in 1976, and later in move to other countries (Baba et al., 2006: 598). 
But each country has its own unique EIA procedure. Baba et al. (2006: 598) mentions the following 
general purposes of EIA: 
 To ensure that environmental considerations are explicitly addressed and incorporated into the 
development decision making process; 
 To anticipate and avoid, minimise or offset the adverse significant biophysical, social and other 
relevant effects of development proposals; 
 To protect the productivity and capacity of natural systems and the ecological processes that 
maintain their functions, and 
 To promote sustainable development and optimise resource use and management opportunities. 
Jain (2002: 4) mentions that to be able to incorporate environmental consideration into a decision or a 
decision making it is imperative to consider and fully understand the consequences of a proposed 
action. Therefore, environmental assessment implies the determination of environmental 
consequences or impact of proposed project or activities (Jain, 2002: 5).   
Joao, Vanclay and Broeder (2011: 170) indicate that EIA investigations should be a proactive agent in 
sustainable development and not just a regulatory hurdle. The assessment should help to ensure that 
benefits are fully realised and not just focus on avoiding problems (Joao et al., 2011: 170). The 
benefits of environmental enhancement can have a positive impact on the environment and project 
design at all stages. That is, in a degraded environment, a marginalised or unhealthy population, or an 
imbalance distribution of ecosystem services, wealth and health, it is most desirable that eco-social 
systems be maintained. It is therefore important to enhance benefit in all forms of impact assessment. 
It is vital to go beyond doing just enough to get a project or policy approved, and instead use the 
impact assessment process to make projects and policies the best they can be (Joao et al., 2011: 178). 
Jain (2002: 5) mentions the following EIA procedures: 
 To develop a complete understanding, and clear definition of a proposed action; 
 To gain a complete understanding of the affected environment; 
 To envision the implementation of the proposed action into that setting and to determine the 
possible impacts on the environmental characteristics, quantifying these changes whenever 
possible, and  
   Chapter 2 – Review of Related Literature  
  
22 
 
 
 To report the results of the study in a manner such that the analysis of probable environmental 
consequences of the proposed action may be used in the decision-making process. 
2.3 ENERGY SUPPLY IN SOUTH AFRICA 
Glazewski (2005: 490) pointed out that South Africa has the following primary energy sources: 
1. Coal - Talukhaba, Lenkwe and Aduda (2009: 128) indicate that South Africa has an abundant 
energy resource in coal. Coal is a major source of energy for industry and the country.   
2. Nuclear energy – Nuclear energy is a minor component of the South African energy sector. It 
contributes about 3% of the national primary energy supply and 5% of the country‟s electricity 
(Glazewski, 2005: 491). 
3. Gas - Glazewski (2005: 492) mentions that there are small natural gas resources that have been 
discovered off the south and west coasts. There is also potential natural gas resources that have 
been full investigated and reports of new finds are regularly reported.  
The development of a national economy heavily depends upon energy as its driving force. The cost of 
electricity in South Africa is among the cheapest in the world due to the abundant coal reserves 
(Talukhaba et al., 2009: 129). However, rapid industrialization and the mass electrification 
programme have led to demand exceeding supply by early 2008 (Talukhaba et al., 2009: 129). Figure 
1 indicates that half of all electricity consumed is used by the industrial sector; the residential and 
mining sectors take about 18% each and agriculture takes only about 4% (Krueger, 2009: 6). 
 
  Residential 18%          Mining 18% 
 
Agriculture 4% 
Transport 2%  Industrial 49% 
 
Commercial 10% 
 
Figure 1: Electricity market share per sector; industry takes up most of Eskom‟s capacity (adapted 
from Krueger, 2009: 7) 
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Energy intensity according to Krueger (2009: 7) is the indication of the country‟s efficient use of 
energy resources and is usually measured in units of energy consumption per monetary unit of GDP.  
The energy intensity in South Africa is about double when compared to the USA and other 
Organisation for Economic Co-operation and Development (OECD) countries, even when the highly 
intensive Sasol process is excluded from the calculation (Krueger, 2009: 7).  
Table 2.4.1: Energy Intensity (Krueger, 2009: 7) 
Energy type South 
Africa 
OECD US 
Primary energy (PE) 0.71 0.3 0.4 
PE, excluding liquid fuel 0.64 N/A N/A 
Final energy, industry 0.18 0.07 0.09 
 
Talukhaba et al. (2009: 129) pointed out that it is this power crisis that has led to accelerated 
recognition of the need to diversify the energy production, such as nuclear power, natural gas and 
other forms of renewable energy. Eskom, which is the state energy company, has been involved in a 
massive programme to upgrade and expand the country‟s electricity infrastructure and focus on the 
need to diversify the energy production. Department of Minerals and Energy has embarked on a series 
of regulations to ensure improved energy efficiency measures (Talukhaba et al., 2009: 133). 
Stephen (2009: 23) pointed out that the energy generation shortage in South Africa is a result of the 
lack of timely investment in generation capacity in the late 1990‟s. Secondly, the tariff increases 
allowed by the regulator did not take into consideration the future generation capacity costs as they 
were very low considering the costs of procuring the generation plant. That is, the tariff increases 
assist in preventing large increases when the generation plant is being procured. In South Africa, the 
reserve margin or amount of spare generation available in case of emergency has been reduced to 8% 
from 15% that is considered to be ideal. The supply side options (SSO) that are available to meet load 
growth are extremely limited due to the long lead time required to install generation capacity, which is 
around 10 years (Stephen, 2009: 23). 
The kind of generation required is high load factor generation that can supply energy into the grid 
(Stephen, 2009: 23). Coal and nuclear stations are capable of providing energy in this manner 
(Stephen, 2009: 23). On the other hand, gas turbines cannot operate continuously with a high load 
factor even though they can be installed within two or three years, and they cannot meet the needs 
required to supply the load (Stephen, 2009: 23). Stephen (2009: 23) indicates that the only option 
   Chapter 2 – Review of Related Literature  
  
24 
 
available to prevent forced load reduction in the event of a loss of generation is to implement demand 
side option (DSO). Adding to that, the situation in South Africa is unique since the savings required 
for the load are more energy savings than load shifting, and therefore high load demand side 
management (DSM) intervention is required. This situation will not get better until 2012 since the 
anticipated load growth is expected to lower the reserve margins (Stephen, 2009: 23). Then, the 
situation will start to improve as the new high load factor generation comes on line (Stephen, 2009: 
23).          
2.3.1 ENERGY SUPPLY IN THE CITY OF CAPE TOWN 
Cape Town‟s oil is shipped mainly from the Middle East, some 10 000km away (SEA and 
AMATHEMBA 2007: 36). It is then pumped ashore at Saldahna Bay, 120 km from Cape Town, and 
then piped to the Caltex refinery situated 15km from the city centre, in Milnerton. Therefore, from the 
refinery the various liquid fuels like petrol, diesel, paraffin and gas are distributed to various depots 
and smaller distributors. Electrical energy comes from a national grid, with 95% generated near the 
coalfield of Mpumalanga and 5% from the Koeberg Nuclear Power Station, which is situated on the 
West Coast, 45km north of the city centre (SEA and AMATHEMBA, 2007: 37). Cape Town‟s 
electricity is currently supplied by Eskom. 25% of the City‟s electricity is distributed by Eskom 
directly to consumers. The remainder is supplied to the City of Cape Town, which in turn distributes it 
through its networks.  
2.3.1.1    Energy strategy of the City of Cape Town  
SEA and AMATHEMBA (2007: 36) stated that the City of Cape Town was the first African city to 
develop an energy and climate change strategy in 2005. This strategy sets out a vision for the delivery 
and consumption of sustainable environmentally sound energy for the population of the city. The key 
targets for this strategy include: 
 10% of all households to have solar water heaters by 2010;  
 30% of all households to use compact fluorescent lighting by 2010 and 90% by 2020;  
 All the new subsidized houses to have ceiling from 2005, and  
 Renewable energy to comprise 10% of total city energy consumed by 2020. 
2.3.1.2 Example of energy efficiency in the City of Cape Town 
The comprehensive infrastructure plan for Oude Molen included a comprehensive energy and 
electricity infrastructure plan which showed the possibility for a medium-size urban development to 
use 60% less grid energy than the usual development of a similar size (Makeka 2010: 143). This 
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would be achieved through architectural designs of commercial, residential and renovated buildings 
that would take energy efficiency into account. In addition, efficiency would be promoted by 
combining grid supplied energy with solar power (in particular for cooking and possible heating), 
liquefied petroleum gas (LPG) (in particular for cooking and possible heating), wind power, biofuels 
such as biodiesel, bio-ethanol and biogas.  
2.3.1.3 Renewable energy in the City of Cape Town 
Darling, situated 70km north of Cape Town, is South Africa‟s first commercial wind farm (SEA and 
AMATHEMBA, 2007: 38). The first phase of the farm produces a total of 5.2MW from four 1.3MW 
wind turbines. Final output will be 13MW from ten 1.3 MW wind turbines. There is a Power Purchase 
Agreement (PPA) reached between the developer and the City of Cape Town. As part of the City‟s 
commitment to reach its 10% renewable energy target by 2020, the city will purchase renewable 
electricity from the farm. Therefore, the city intends to sell this green electricity to consumers who 
would like to take positive action regarding global warming (SEA and AMATHEMBA, 2007: 38). 
The positive effects of Darling wind farm include: 
 Darling Phase 1 will displace 13.2 GWh of coal-fired electricity generation every year  and would 
reduce pressure on the national grid and reduce environmental pollution;  
 Pollutants avoided and resources saved during the lifetime of the project include: 
 258 192 tons of carbon dioxide emissions;  
 2234 tons of sulphur dioxide;  
 111.4 tons of nitric oxide;  
 58 tons of particulates;  
 142 560 tons of coal;  
 42 240 tons slag and fly ash, and  
 369.6 million litres of water. 
2.3.2 ENERGY EFFICIENCY IN SOUTH AFRICAN BUILDINGS 
Glazewski (2005: 488) mentions that energy policy and law focuses on ensuring an adequate supply 
rather than considering efficiency, environmental impacts of generation, or issues of equity among 
users. However, as a result of sustainable development there is a global trend to shift towards wider 
use of clean energy systems, conversion to clean fuels and the use of energy efficient technology.   
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Winkler, Howells and Baumert (2005: 5) indicate that the efficient use of electricity in South African 
industries can promote local developmental goals. Government is also planning to be involved in 
energy efficiency programmes and this will contribute to affordable energy for all and minimize the 
effects of energy usage on human health and the environment. Winkler et al. (2005: 6) stated that the 
Department of Minerals and Energy (DME) has published a draft energy efficiency strategy. This 
strategy has a target of 12% improvement in energy efficiency by 2014 relative to projected 
consumption. In addition, the National Electricity Regulator (NER) has an approved policy for 
efficiency in the electricity sector (Winkler, et al., (2005: 6). 
Cousins (2009: 29) state that location, design and construction of a building are the keys to 
establishing its potential energy requirements. The building envelope is responsible for regulating the 
indoor environment as it protects the building occupants. In addition, the flow of energy between the 
interior and exterior of the building is determined by the foundation, walls, roof, windows and doors. 
Comfort for the occupants is provided by a well designed envelope which also responds efficiently to 
heating, cooling, ventilating and natural lighting needs. Cousins (2009: 29) confirm that energy 
efficiency starts with good building design. On the other hand, the existing building would require 
retrofitting, which is not as cost effective as well-designed, newly built, energy interventions 
(Reynolds, 2009: 92). Reynolds (2009: 92) indicates that the new energy efficiency standards for 
buildings – SANS 204 Parts 1, 2 and 3 which were published in October 2008 will become mandatory 
in the near future.  
2.3.2.1 Orientation 
Reynolds (2009: 92) believes that the optimum orientation of buildings is one of the best no cost 
solutions in the design of energy efficient buildings. In addition, though achieving the optimum 
orientation of buildings seems obvious it is very difficult to ensure that it is included at the town 
planning stage. Therefore, town planners should take note of the orientation requirements for energy 
efficient design when planning layouts since the installation of utilities is based on predetermined 
orientation of the building. 
Reynolds (2009: 92) indicates that buildings should be oriented in the direction of approximately True 
North. However, in coastal areas the orientation should take advantage of sea breeze for natural 
ventilation. Buildings should be oriented in order to achieve the lowest energy use.  
2.3.2.2 Thermal insulation 
Schefferlie (2010: 241) indicates that a well insulated home or building reduces the amount of energy 
required to maintain a comfortable living and working environment. In addition, Schefferlie (2010: 
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241) stated that the research project conducted in 2007 by the South African Fenestration and 
Insulation Energy Rating Association (SAFIERA) discovered that: 
 Energy and carbon emission savings, resulting from widespread adoption of energy-efficient 
windows and ceiling insulation in South Africa, could exceed the equivalent savings of two-thirds 
of a power station, and  
 Ceiling insulation is a very low cost, additive and non-replacement option which should be 
implemented as rapidly as possible. 
Furthermore, studies conducted by Harvard University School of Public Health found out that energy 
savings gained through installation of insulation products reduces fossil fuel consumption for heating 
and cooling buildings (Schefferlie, 2010: 241). This would result in a decrease in the volume of air 
pollutants that are released into the atmosphere. 
2.3.2.3 Energy Efficiency in Residential Buildings 
Ngwenya (2009: 117) emphasises the following energy efficiency initiatives that can be adapted for 
residential buildings: 
 Walls – an insulation form which is installed between the inner and outer walls is a good insulator 
and will retain heat in winter;  
 Door and windows – wooden frames are good to reduce heat loss instead of aluminium door 
frames and window frames, which have poor insulation properties. Door and window seals reduce 
heating and cooling loads in a house;  
 Roofs and ceilings – a roof overhang protects the house from direct sunlight. In addition, the 
overhangs should be minimized on the northern side of houses to allow sunlight penetration into 
the house. Skylights that are used to bring light to dark areas have the capacity to reduce the need 
for electric lighting, thus reducing load requirements and saving energy;  
 Flooring – floors plays a significant role in achieving energy efficiency within a building. 
Wooden floors have a high heat storage capacity, whilst concrete floors have a low capacity to 
store heat. Under felt beneath a carpet has the ability to store heat.  Though under felt heating is 
energy intensive, it can be managed by using a thermostat to maintain a selected temperature. 
2.3.3 THE GLOBAL ENERGY CONSERVATION MEASURES 
Richter (2010: 94) indicates that improving energy efficiency is the cheapest and easiest way to 
reduce greenhouse gas emissions since energy not used reduces imports, emits no greenhouse gases 
and is free. The barriers to energy efficiency include (Richter, 2010: 115): 
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 Not knowing: the user of the building might know the total utility bill, but not know the 
contribution of each device that uses energy without some sort of required labelling system;  
 Not caring: the individual may not care if the energy saving is small;  
 Wrong incentives: if the energy used in a building is not used by the owner, then the incentive 
would be to install the lowest cost system rather than the most efficient systems;  
 Stalled innovation: if manufacturers do not produce energy efficient products, consumers have no 
choice but to purchase what is available even if not every efficient, and  
 Utility profits couple to sales: if utilities can make more profit by selling more energy they have 
no incentive to produce efficiency.  
Keeler and Burke (2009: 35) state that according to the United States Green Building Council 
(USGBC), the building industry is one of the most energy and water intensive industries on the planet. 
Figure 2 indicates that buildings accounts for 48 % of total energy use and 73.1 % of electricity 
consumption in the United States. In fact Carpenter (2007: 551) points out that in buildings, energy is 
used to manufacture and transport building materials and products; to create the building or any 
element of infrastructure on site; to operate the building throughout its life time, and to transport 
people and goods between the buildings. 
 
Industry 25%   Building 48% 
    
 
 
 
Transport 27% 
Figure 2: US Energy Consumption (Source: Keeler and Burke, 2009:35) 
However, Carpenter (2007: 404) indicates the following energy conservation measures: 
 More efficient energy use both domestic and industrially;  
 Recycling of energy-rich materials and minimization of unnecessary packaging involving energy 
in manufacture and disposal;  
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 Structural design and provision of insulation and temperature control in buildings and public 
utility systems, including natural cooling and passive heating;  
 Avoidance of unnecessary travel and transportation;  
 More efficient energy production and transmission processes;  
 Integrated synergetic use of energy sources and distribution systems, and  
 Conservation of what will become scarce fuels for purposes for which they will remain essential 
in the future. 
Keeler and Burke (2009: 33) indicate that though green building cannot provide solutions for all the 
environmental challenges, it must however, tackle site demolition, construction and packaging waste 
issues, as well as waste generated by users of the building; strive for efficiency in the broad use of 
resource; conserve and design for the efficiency of energy consumption by powering mechanical 
systems for heating and cooling, lighting and plug loads, and provide a “healthy” indoor environment. 
2.3.3.1 The design of an energy efficient building  
Kibert (2008: 8) indicated that energy conservation is best addressed through effective building 
design. This design should integrate three general approaches, which include designing a building 
envelope that is highly resistant to conductive, convective and radiant heat transfer; employing 
renewable energy resources, and fully implementing passive design. 
Keeler and Burke (2009: 104) pointed out that energy goals in residential design rest on five elements, 
namely: 
 Use of climate responsive design incorporating passive techniques to reduce the energy use 
associated with space heating, cooling and water heating;  
 Use of a building envelope design that creates good air sealing, insulation, elimination of thermal 
bridging, selection of exterior finish materials and location and use of appropriate high 
performance windows and glass;  
 Provision of controlled ventilation;  
 Use of properly sized equipment for heating and cooling and selection of energy efficient 
equipment and appliances, and  
 Maximum use of renewable energy to meet the remaining demands for power. 
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The basic steps in designing an energy efficient building according to Kibert (2008: 163) are as 
follows: 
 Use building simulation tools to assist designers in minimising energy consumption; 
 Optimize the passive solar design of the building;  
 Maximize the thermal performance of the building envelope;  
 Minimize internal building loads;  
 Design an efficient HVAC system that minimises energy use;  
 Incorporate renewable energy use to the maximum extent possible; 
 Harvest waste energy through combined heat and power systems, cogeneration, ventilation / 
exhaust air energy recovery and other means, and 
 Incorporate innovative emerging strategies where appropriate, for example, in ground coupling 
and radiant cooling. 
Gratia and De Herde (2002: 477) emphasise the following points on designing low energy office 
buildings: 
 Insulate the building and have good air-tightness; - 
 Compactness – this means that the shape of the building plays a significant role since it 
determines the surface of the external envelope. The more the surface of the envelope, the more 
the loss of heat;  
 Insulation of envelope – the increased levels of insulation in the building envelope results in 
lower heat exchange;  
 Limit and control internal gains; - 
 Internal gains from people – human presence leads to the production of heat and moisture. One 
should attentively study the levels of occupation of each space to minimize the contributions 
made by the people. This will include ensuring sufficient ventilation in the highly occupied 
spaces;  
 Internal gains from the equipment – office devices emit a certain quantity of heat into the 
environment. This means one should use machines with minimal consumption and production of 
heat;   
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 Internal gains from artificial lighting – it is believed that all electric power is transformed 
completely to heat. Therefore, it is advisable to minimise this by the use of day-lighting;  
 Good choice of the window area and orientation – the passive use of solar energy can reduce the 
expense of heating the office building without compromising the comfort of the occupant. In 
addition to that, heat storage and shading should be taken into account while designing a building 
with passive correct use of solar energy (Gratia and De Herde, 2002: 483), and  
 Adequate ventilation – ventilation plays a significant role in the control of the indoor temperature 
of a building in summer. For example, in Belgium, with the exception of a few times in a year, 
outdoor air temperature is lower than indoors during the night and also during the day (Gratia and 
De Herde, 2002: 485). Therefore, opening windows cools the room.  
The Thermal Insulation Association of South Africa (2009: 147) contends that principles of energy 
smart design include design for climate; appropriate site; orientation – day time living areas with large 
north facing windows to receive directed winter sun; internal planning to create zones to reduce the 
amount of energy required for heating and cooling; windows that are appropriately orientated and 
sized for protection from winter heat loss and summer heat gain; adequate thermal mass (building 
materials) to stabilise indoor temperatures; adequate thermal insulation in roofs, ceilings, walls and 
floors; good draught proofing; cross-ventilation for summer cooling; an efficient hot water system and 
fittings, located close to user stations; efficient lighting and appliances, and landscaping design that 
assists in modifying the micro-climate for more comfortable conditions. 
Van Wyk (2010: 23) indicates that green buildings are designed to reduce the overall impact of the 
built environment on human health and the natural environment by efficiently using energy, water and 
other resources; protecting occupant health and improving employee productivity, and reducing 
waste, pollution and environment degradation. 
Kibert (2008: 167) indicates that due to the complexity of designing the energy systems for a high-
performance green building, the starting point must be full consideration of passive solar energy 
design or passive design. The passive design includes the use of all possible measures to reduce 
energy consumption prior to the consideration of any external energy source other than the sun and 
wind. This means that the building has an energy character prior to the consideration of active or 
powered systems (chillers, boilers, air handlers, pumps and other powered equipment). In addition, a 
successful passive design scheme is climate responsive, offering a wide range of benefits. Passive 
design include many factors such as latitude, altitude, solar insulation, heating and cooling degree 
days, humidity patterns, annual wind strength and direction, the presence of trees and vegetation and 
the presence of other buildings. An effective passive design can significantly reduce the energy costs 
of heating, cooling, ventilation, and lighting (Kibert, 2008: 167). 
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Halliday (2008: 173) stated that a good fabric design minimizes the need for services, running cost 
and adverse environmental impact. In the northern and central European housing design, there is a 
move towards the passive standard (no heating). That is, these standards are increasingly specified in 
best European practice. However, technical strategies that contribute to the delivery of passive 
standard housing include use of super-insulation; airtight construction (pressure tested) with 
adequately controlled ventilation; passive design incorporating solar layouts and perhaps stack 
ventilation, and consideration of internal heat generation (Halliday, 2008: 173). 
2.3.3.2  Basis for material selection 
The basis for selecting material includes (Keeler and Burke, 2009: 160): 
1. Resource efficiency – that is, materials and products all carry the potential to affect resources such 
as air and water. Therefore, according to Keeler and Brurke (2009: 160) the entire material 
product, and its components should have durability; minimal packaging; minimal procession with 
hazardous; high percentage of recycled content; minimum natural resources should be used with 
their maximum potential; high levels of salvage, reused, or recovered content; made of renewable 
materials; made of bio based materials; easily or minimally cleaned and maintained; can be 
broken into separate components; made with components that can be reused with existing and 
planned end products; made with components that can be recycled or down cycled, and low or 
zero impact on atmosphere, water, soil, and air-during all phases of lifecycle. 
2. Energy – all materials and products carry the potential to consume certain levels of energy during 
their lifecycles. Keeler and Burke (2009: 162) mentions that some issues to explore in order to 
understand embodied energy for materials used for creating building components. These issues 
include location of material harvesting, manufacturing and distribution centres; means by which 
materials and products are transported to the job site; fuel type, if any, used in the processing of 
the material; energy used to install the product or material; ascertain whether an energy using 
machine is necessary for cleaning purposes, if it is, determine how frequently it is required; 
demolition or disassembly technique, and disposal or recycling. 
3. Indoor air quality (IAQ) – materials and products all carry the potential to affect the quality of 
indoor air at the various stages of manufacturing, installation, maintenance, use and disposal. 
According to Keeler and Burke (2009: 162) the sequence of IAQ research into a material entails 
contact the manufacturer‟s technical department and request all technical data sheets and material 
safety data sheets (MSDS) relevant to the product‟s indoor air impact; ask if the product has been 
emissions tested by an independent third party and ask for the report; check to see if the report 
reveals any chemicals with persistent bio-accumulative toxins (PBTs), carcinogens, reproductive 
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toxicants, or endocrine disruptors, and research green building materials reviews to gather user 
feedback and expert interpretation as to indoor air quality and health impact. 
2.3.4 OTHER FORMS OF HEATING 
Halliday (2008: 181) mentions the following substitutes for electricity in the heating of buildings. 
2.3.4.1 Passive solar heating  
Halliday (2008: 181) indicates that passive solar heating can contribute significantly to heating 
requirements especially if the building was designed with that in mind. In addition, passive solar 
heating contributes to space heating requirements in a relatively small number of buildings in the 
Unites Kingdom.  
Bramble (2010: 74) points out that solar thermal heating uses the same principles as greenhouse 
technique since it create heat using sunlight. But is more advanced and needs water to operate. Solar 
thermal heating receive sunlight, concentrate the light and generate heat. The generated heat can 
either be circulated and used directly or can be used to drive a turbine that generates electricity 
(Bramble, 2010: 74). 
2.3.4.2 Ground heat 
Earth can provide insulation through building underground houses. In addition, passing air through 
underground culverts can provide a source of pre-cooling in summer and pre-heating in winter 
(Halliday, 2008: 181). Bramble (2010: 78) indicates that geothermal energy is produced using heat 
below the earth „surface. Electricity can be generated using the heat from the Earth and in this form 
power can be generated relatively cheaply as well as cleanly with essentially no carbon emissions 
(Egg and Howard, 2011: 7).  
2.3.4.3 Fossil fuels 
The use of gas for heating is the environmental best practice where it is available, in preference to grid 
electricity. That is, when heating demand cannot be met passively through renewable generation 
(Halliday, 2008: 181) 
2.3.5 LIFE CYCLE ENERGY ANALYSIS OF BUILDINGS 
It has been found that buildings consume energy directly and indirectly in all phases of their life cycle 
and there is interplay between phases of energy use (Ramesh, Prakash and Shuka, 2010: 1594). This 
explains why there is a need to analyse these phases through a life cycle assessment. Ramesh et al. 
(2010: 1594) indicate that the life cycle approach is appropriate for energy use within the building 
sector. In addition, operating energy has major share (80 – 90%) in life cycle energy use of the 
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building. Embodied energy has a share of 10 – 20% while demolition and other process energy have 
little share. Therefore, since operating energy has the largest share, it would be the most important 
aspect to reduce. This is possible through the design of buildings that demand less energy throughout 
their lifecycle. Afterwards, embodied energy should be addressed. As part of the action to reduce 
operational energy, the following aspects were examined in the life cycle perspective by many 
researchers (Ramesh et al., 2010: 1594): 
 Providing higher insulation on external walls and roofs;  
 Using gas filled multiple pane windows with low emissivity coating;  
 Ventilation air heat recovery from exhaust air;  
 Heat pumps coupled with air or ground/water heat sources, and 
 Solar thermal collectors and building integrated solar photovoltaic panels, etc. 
Embodied energy requirements could be reduced through the use of materials that require less energy 
during manufacturing (Ramesh, et al., 2010: 1594). Low energy buildings become sustainable 
constructions on the condition that most of their energy consumption for operation (electricity) is 
derived mainly from renewable or low carbon dioxide resources.  
2.4 THE LAND QUESTION IN SOUTH AFRICA 
Ntsebeza and Hall (2007: 2) indicate that there has been economic success in post apartheid South 
Africa. This has dramatically improved the provision of infrastructure to ordinary citizens. However, 
when it comes to land, the pace of delivery has been painfully slow. The fundamental issue facing 
policy makers in contemporary South Africa is the role of land in poverty eradication and alleviation. 
That is, the current arena dominated by the neo-liberal agenda so that the urban economies are 
increasingly failing to absorb the growing labour force. The loss of jobs in the formal sector, together 
with a rising influx of new entrants to the job market, also contributes to growing poverty among 
large sections of the society (Ntsebeza and Hall, 2007: 2).  
The adoption of neo-liberal policies, with their insistence on a prominent role for the market and 
minimal role for the state, severely restricts the scope of policy makers (Ntsebeza and Hall, 2007: 11). 
That is, in South Africa, reform has been framed largely in terms of transferring private poverty 
rights, in contrast with many other countries. Therefore, because of the power of private landowners, 
accompanied by the current neo-liberal policies, there has been a lack of change in the landownership 
pattern in South Africa. The reality is that the land is changing hands but only to those that already 
own land, and who are consolidating their ownership. However, the Trust for Community Outreach 
and Education (TCOE) tribunal also highlighted the fact that market-led land reform was creating 
   Chapter 2 – Review of Related Literature  
  
35 
 
massive distortions in land pricing (Ntsebeza and Hall, 2007: 209). For example, in the Eastern Cape 
Province where the TCOE has helped to establish producer groups the groups spend months looking 
for land and then spend an equal amount of time negotiating with farmers around the price and other 
details. That is, they waited over two years to buy a farm and during that time there was a general 
increase in the price of land, making it even more difficult for landless people to gain access to 
productive farms. Another example is the producer groups in Cala,  where delays and rising land 
prices put farms out of the reach of the poor (Ntsebeza and Hall, 2007: 209).  
Land is as much an urban issue as it is a rural one. There are multiple non-agricultural issues of land 
which include settlement, security, natural resources and harvesting which tend to be underestimated 
(Ntsebeza and Hall, 2007: 8). Therefore, though there may be a demand for land as an economic asset, 
ownership of land in South Africa also represents a source of identity and a symbol of citizenship 
(Ntsebeza and Hall, 2007: 8).  
2.4.1 ACQUISITION IN THE CITY OF CAPE TOWN 
Methvin (2010: 183) indicates that Spier, which is a private hospitality (hotel, conference and 
restaurant) company based outside Stellenbosch, believes that the world has no alternative but to work 
collectively to create an environment where people everywhere can lead productive and healthy lives 
while using their fair share of the earth‟s resources and leave space for wilderness, wildlife and the 
needs and the aspirations of the next generation. Spier also believes that the hardest challenge facing 
South African communities such as Southbank is residential integration. This is due to South Africa‟s 
history of racial and economic divides where residential, educational and work environment are still 
segregated by race and class. Therefore, residential integration across various income levels is 
difficult because of the wide difference between rich and poor. Many families cannot afford the cost 
of urban land which is disproportionately high with interest rates generally exceeding 10% (Methvin, 
2010: 186).  
Boshoff (2010: 93) emphasises that there is no unlimited supply of public land and private owned 
land is not readily available in Cape Town. Not all available land should be used to accommodate new 
growth and sensitive areas and patterns of nature are thus experiencing negative stress. There is a need 
for Cape Town to renew and also build afresh. This renewal might not be able to accommodate all the 
new demands. There are suggestions that Cape Town should stop trying to accommodate growth 
mostly in the lower income settlements on the Cape Flats. Cape Flats should not add more and more 
people to their already struggling areas as they have low building density with a high density of 
people. Available land on the Cape Flats should be used to relieve current overcrowded areas and 
expand opportunity and choice, including extended and alternative opportunity for more sustainable 
livelihoods within walking distance from residences.  
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Urban land has been seen as the basis for economic activity. It is argued that growth in the various 
parts of the economy in the city can be achieved through effective use of land. Le Grange and Mamon 
(2010: 129) regard urban land in economic terms as a free – market item; its value being that of a 
commodity that can be transacted and invested. The land is used efficiently and profitably as a 
resource base for individual businesses and corporations. The poor cannot enter this land market 
without external assistance because of the especially high land prices in Cape Town. Le Grange and 
Mamon (2010: 129) pointed out that the land earmarked for resettlement by the claimant community 
was valued at about R996 million by the City of Cape Town Roll 2007.  This explains why the 
majority of the poor still live in informal settlements as they cannot afford the steep land prices in 
Cape Town.  
2.4.2 SUSTAINABLE LAND – USE  
Kibert (2008: 7) indicates that sustainable land use is based upon the principle that land is a precious 
finite resource. Effective planning is essential to create efficient urban forms and minimise urban 
sprawl, which leads to overdependence on automobiles for transportation, excessive fossil fuel 
consumption and higher pollution levels. Land is also recyclable and should be restored to productive 
use wherever possible. 
Lane (2010: 1039) mentions carrying capacity assessment as one of the ways of the ways that assists 
in achieving sustainable land use. Lane (2010: 1039) defines carrying capacity assessment as the 
maximum number of people that can be supported indefinitely in a given location without causing 
environmental degradation. Land use planning is identified as one of the prime reasons of undertaking 
carrying assessment (Lane 2010: 1043).    
Construction plays a major role in land use planning issues. The major change that affects land use 
planning is mainly the disappearance of empty lands where new utilization could be allocated. It has 
been realised that no major progress could be achieved without the involvement and cooperation of 
the local community. This was emphasized by the UN Conference on environment and development 
in 1992.  Lane (2010: 1043) also confirms this by stating that sustainable design outcomes may be 
optimised by addressing land use and community planning imperatives simultaneously. Land use 
planning is utilised at national, regional and district levels. National planning looks at objectives, 
policy and resource allocation. Guidelines are set for meeting demand for the land. Budgetary 
allocations, environmental legislation and the establishment of national land use policies are finalised 
by the national government. However, it is the regional and district levels that implement these 
policies. The location of regional and district level development projects will be influenced by 
national priorities. Good mechanisms for communication, availability of technical and managerial 
skills and efficiency of governance are important for effective operation of all planning authority 
structures.  
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Shen, Chen, Teng, Yeung, Hu and Cheung (2008: 15) pointed out that Hong Kong faces challenges 
among which is the most imperative and difficult one is related to land use. In Hong Kong land is a 
very scarce and precious resource. Trying to satisfy the huge demand for land for commercial, 
housing, industrial and transport uses whilst maintaining adequate conservation and protection of the 
land is a major challenge for all planners in Hong Kong. Shen et al. (2008: 15) indicate that 
sustainable land use means that Hong Kong should be able to utilize land allocation / distribution 
efficiently and effectively to meet the needs of present and future developments, socially, fulfilling 
the various requirements such as employment, housing and transport. Shen et al. (2008: 25) concluded 
that Hong Kong will only through planning policy scheme to compact and high density development 
could Hong Kong meet the environmental, social and economical requirements of sustainable land 
use and achieve a balance among them.  
2.4.3 SUSTAINABLE LAND USE IN THE CITY OF CAPE TOWN  
This part of the literature review discuses examples of sustainable land use from areas such as Kosovo 
Informal settlement and Mitchell‟s Plain which are found within the City of Cape Town. Goven 
(2010: 148) indicated that the design for the upgrade of Kosovo informal settlement uses the principle 
of incremental upgrade based on progressive investment in hierarchy of places, spaces and movement 
systems; appropriate building typologies to minimize relocation; sustainable infrastructure design and 
greening; building and operational efficiency; effective land use and care of the environment. The 
limited housing and the challenge of beneficiary affordability limits availability of well-located land 
for housing. This caused deteriorating and capacity constrained infrastructure that makes it impossible 
to achieve current norms of subsidised housing provision. Goven (2010: 149) also indicates that the 
limited availability of land and its increasing cost will be aggravated by the impact of climate change 
and urbanization pressures.  
The lack of land combined with financial constraints caused municipalities to take the incremental 
approach and phase the delivery. This was also reflected in the urban framework of the Kosovo 
Informal Settlement, which focused on optimizing land use, the built fabric and use of resources to 
minimize decanting and keep the costs as low as possible. As part of the urban design for Kosovo and 
with the objective of accommodating all the current population, a modelling tool was used to cost a 
range of typologies, density and plot sizes, including the norm that is used for RDP housing (Govan 
2010: 151), where 35% of the land was allocated for streets and squares (including public spaces) and 
65% for residential use, with 60% household in three-storey social housing and 40% in row housing. 
This results in the best use of land, with no households left behind. This also prevents the dilemma of 
choosing who can return to the site and goes to new sites, as with the controversial case N2 Gateway 
project and the residents of Joe Slovo informal settlement. The N2 Gateway project promised 12000 
rental units to be built for 12000 homeless people whose shacks were destroyed by the January 2005 
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fire in Joe Slovo. Only 705 houses were built instead of 12000 promised so there is a problem on who 
should be allowed to occupy them.  
Mpahlwa (2010: 163) indicates that a double storey unit was proposed as the most efficient land-use 
approach for design of innovative public housing in Mitchell‟s Plain. The use of sand bags instead of 
bricks and mortar was proposed to reduce the cost and meet the R50 000.00 budget for each house. 
This structure form was developed by Eco-build Technologies in Cape Town. It consists of a timber 
structural frame combined with a sandbag construction as infill for the walls of the building. The 
timber beams have metal inlays to provide tensile strength and thus improve the structural integrity of 
the house. This system provides positive effects, such as excellent sound absorbing properties and 
tremendous thermal stability, which makes this traditional building comfortable. It resists water 
penetration because the sand in the bag acts as a filter. The sand bags are plastered over on the outer 
side. Plaster adheres easily to wet Eco bags and the chicken wire that covers the walls. This is a good 
concept and should be developed by the local based companies.   
2.5 SUMMARY 
The body of the literature review mentioned that sustainable construction means developments that 
focus on economic, social and environmental imperatives. The design of a building and its 
construction are intertwined with the nature surrounding it. This means that design of a building and 
its construction can play a significant role in promoting sustainable construction. The UK 
Government strategies on promoting sustainable construction are a good example of what could be 
done by the City of Cape Town on promoting sustainable construction. The strategies include inter 
alia design for minimum waste; lean construction; minimizing energy in construction and use; no 
pollution, and preserving and enhancing biodiversity.  
Biodiversity is a valuable resource and yet it is declining. Biodiversity plays an important role on 
preserving life of mankind. The construction industry which has been contributing to loss of 
biodiversity especially forest ecosystem needs to be responsible on how it utilises biodiversity. This 
can be achieved through ecological design which addresses the triple bottom line effects of creating 
buildings such as environment impacts, social consequences and economic performance. This needs 
to be promoted by the construction industry since ecological design focuses on meeting the needs of 
the present generation without depriving the future generation.  
South Africa has a Biodiversity Act which is guided by NEMA and it promotes protection of 
biodiversity. If there is an Act specifically dedicated on preserving biodiversity why is City of Cape 
Town still faced with a challenge of loss of biodiversity? Alien vegetation is another threat to the 
indigenous species. The Biodiversity Act 10 of 2004 state that a person undertaking an activity that 
includes alien species must have a permit to do so.  Does this mean that the construction industry 
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acquires a permit for alien vegetation and exercises the duty of care as indicated by the Act? These 
are the things that need to be looked at by the City of Cape Town and the construction industry at 
large so as to minimise loss of biodiversity in the city.  
South African economy depends heavily on energy as its driving force. According to the body of the 
literature review residential sector in South Africa consumes about 18% of electricity. On the other 
hand, USGBC indicated that the US Energy consumption of buildings constitutes 48%. These are 
significant amounts that should be reduced by the construction industry. Passive design, passive 
solar heating, ground heating and fossil fuel are other forms of heating and should be promoted to 
achieve energy efficiency within the building. The South African energy efficiency standards for 
building which are known as SANS 204 advocate passive design. Passive design uses natural means 
of energy and reduce the electricity usage as minimum as possible through building design. This can 
play a significant role in reducing energy usage in the City of Cape Town as it is faced with energy 
shortage. On the other, the literature review mentioned that the City of Cape Town has energy 
strategy on reducing energy wastage and promoting energy efficiency. The City of Cape Town 
cannot achieve this strategy on its own. The construction industry should look on what it can 
contribute towards assisting the City of Cape Town achieving its energy strategy.  
The literature review indicated that in South Africa the ownership of land represents a source of 
identity and a symbol of citizenship. The post apartheid South Africa has managed to improve the 
provision of infrastructure to ordinary people but delivery of land is sluggish. The land prices in 
Cape Town are very steep as a result the ordinary people struggle to enter the land maker without 
external assistance. The City of Cape Town should promote sustainable land use to be able to meet 
the needs of the majority of its population. Sustainable land use encourages effective planning which 
is essential to create urban forms and minimise urban sprawl. The literature review showed two 
examples of sustainable land use in the City of Cape Town this shows that it is possible to achieve 
sustainable land use in the City of Cape Town but requires proper planning.  
The above point illustrate that there is so much to be done by the construction industry to achieve 
sustainable construction. It is also clear that it is possible to achieve sustainable construction in the 
City of Cape Town. This could be done through minimising loss of biodiversity, promoting energy 
efficiency and achieving sustainable land use during construction. This will ensure that the needs of 
the present generation are met without compromising the future generation from meeting their own 
needs.  
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CHAPTER THREE 
 
3. THE RESEARCH METHODOLOGY 
 
3.1 INTRODUCTION 
The study used qualitative and quantitative research method known as mixed methods research 
approach. Leedy and Ormrod (2010: 135) indicate that qualitative research approaches focus on 
phenomena that occur in natural settings, and involve studying the phenomena in all their complexity. 
They say quantitative method on the other hand seek to examine causality, and also ensure 
generalisation. In effect, the descriptive method was used for collecting the required primary data. 
According to Leedy and Ormrod (2010: 136) the descriptive method can reveal the nature of certain 
situations, settings, processes, relationships, systems or people.  
Although philosophical assumptions often lie in the background of published mixed methods studies, 
the core characteristics of mixed methods in the context of this research can be seen in one of the 
examples cited by Creswell and Clark (2011: 6). The example suggests that a researcher explores how 
individuals describe a topic by starting with interviews, analysing the information and using the 
findings to develop a survey instrument. This instrument, in turn is then administered to a sample 
from a population to see if the qualitative findings can be generalised to population (Creswell and 
Clark, 2011: 6). In similar fashion, the field work in this empirical study began with interviews 
(qualitative method), and ended with a survey (quantitative method) so as to enhance the study with a 
second method (Creswell and Clark, 2011: 10).  
3.2 THE AIM 
The purpose of the study is to evaluate the contributions of the construction industry to sustainable 
development in the City of Cape Town. That is, it focused on the challenges facing sustainable 
construction in terms of loss of biodiversity, limited supply of energy and unsustainable land-use. 
Secondly, it focused on the impact construction processes has had on sustainability initiatives in the 
city. 
3.3 THE DATA 
3.3.1 The Primary Data 
The primary data was collected by means of face-to face interviews and a survey conducted among 
built environment professionals. In particular, the quantitative survey was conducted among 
Architects practicing in the City of Cape Town.  
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3.3.2 The Secondary Data 
The secondary data in this study was obtained from various international publication including articles 
from respected journals, books, brochures and government publications.  
3.4 THE RESEARCH STRATEGY 
Mixed methods research methodology as illustrated in Figure 3.1 was used for the procurement of the 
primary data related to the study. A descriptive survey was conducted. The collection of required data, 
which comprised of the design and administration of open-ended and closed-ended questionnaires 
among a non-random selected population within the City of Cape Town, was done qualitatively and 
quantitatively. 
3.4.1 The Population and Interview Questionnaire Administration 
The interview questionnaire was drafted and interview requests were sent to prospective interviewees. 
They came from various built environment professional background. Building contractors and public 
works officials based in the City of Cape Town were interviewed.  The interview questionnaire is 
attached as Appendix 1. 
Practicing Architectural firms in the City of Cape Town formed the population for the quantitative 
survey. Twenty Architectural firms, which were non-randomly selected, constituted the sample size 
for the survey. The questionnaire used for surveying the Architects is attached as Appendix 2.  
3.4.2 Sampling method 
The samples were selected using a non-randomised technique. A short list of contractors and public 
works professionals was drawn for the qualitative aspect of the study. The individuals were requested 
by the researcher to participate in the study. The researcher provided clear and detailed information 
about the research, how it is to be conducted, its benefits and informed participants that their 
involvement was voluntary.  
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Figure 3.1 Flowchart of the Basic Procedures in Implementing an Exploratory Mixed Method Design 
(adapted from Creswell and Clark, 2011: 88).  
 
S
T
E
P
 1
 
Design and Implement the Qualitative Strand 
 
 State qualitative research questions and determine the approach. 
 Obtain permissions 
 Identify the qualitative sample. 
 Analyse the qualitative data using procedures of theme development 
and those specific to the qualitative approach to answer the research 
questions and identify the information needed to inform the second 
phase. 
S
T
E
P
 2
 
Using Strategies to Build on the Qualitative Results 
 
 Refine research questions/hypotheses. 
 Determine how participants will be selected for the survey. 
 Design and pilot test a qualitative data collection instrument based on 
the qualitative results. 
S
T
E
P
 3
 
Design and Implement the Quantitative Strand 
 
 State research questions and determine the approach. 
 Obtain permissions. 
 Identify the qualitative sample. 
 Collect closed-ended data with protocols. 
 Analyse the quantitative data using descriptive statistics, inferential 
statistics, and effect sizes to answer the research questions. 
S
T
E
P
 4
 
Interpret the Connected Results 
 
 Summarise and interpret the qualitative results. 
 Summarise and interpret the quantitative results. 
 Discuss to what extent and in what ways the quantitative results 
generalise or tests the qualitative results. 
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3.5 QUESTIONNAIRE DESIGN 
Using the literature review as a guide, the interview questionnaire was designed to produce results 
that are as objective as possible. The interview questionnaire had twenty four standardized open-
ended questions. All interviewees were asked the same questions in order to facilitate faster 
interviews that could be more easily analysed and compared. Leedy and Ormrod (2010: 148) indicate 
that interviews conducted in a qualitative study are rarely structured since they are either open-ended 
or semi-structured. The interview questionnaire was set up in sections to gather data on:  
 Section A: Loss of biodiversity; 
 Section B: Energy efficiency, and  
 Section C: Land use.  
Similarly, the survey questionnaire was designed on literature findings related to loss of biodiversity, 
energy efficiency, and land use. The survey questionnaire entails demographic information section 
and twenty three questions associated with the loss of biodiversity, energy efficiency, and land use. 
3.6 THE DATA PROCUREMENT 
The primary data for this study was first procured through the use of face to face standardised, open 
ended interviews. A survey was then used to collect additional data for the study. The interviews were 
in depth on issues concerning biodiversity, energy and land use. The interviews were conducted in 
private and convenient venues. The interviews were recorded using a voice notes recorder and the 
data were formed from the conversations. The data were treated confidentially.  
3.7 THE TREATMENT OF DATA 
The data were analysed to determine general opinions and experiences regarding sustainable 
construction in the City of Cape Town. 
3.8 INTERPRETATION OF THE DATA 
The data were analysed and interpreted based on the information collected through responses to the 
interview questions and the survey.  
3.9 CONSTRAINTS 
As this study was limited to sustainable development within the construction industry of the City of 
Cape Town, literature based on the City of Cape Town was very difficult to obtain since sustainable 
construction is still a new and growing concept. The major constraint was the availability of 
prospective interviewees. The interviewer was obliged to make numerous phone calls and personal 
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visits in order to be given an opportunity to conduct personal interviews. As a result, the researcher 
could not find a sample participant from the City of Cape Town municipality. Another constraint was 
the funding for the research since the study was solely funded by the researcher.  
The research also struggled to find respondents from Architects practicing in the City of Cape Town. 
Various Architectural offices were approached and many reminders were sent to them but the 
majority of them were not willing to participate in the research survey. The primary contribution to 
this lack of participation was mainly the workload and the nature of the building industry from the 
Architect‟s perspective. As a result, the research only managed to get fourteen respondents for the 
quantitative survey, and four for interviewees for the qualitative investigation.  
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CHAPTER FOUR 
 
4. THE RESULTS, FINDINGS AND TESTING OF THE HYPOTHESES 
 
4.1 INTRODUCTION 
This chapter illustrates the results and discussions of the findings based on the interview questionnaire 
and the empirical survey, which were compiled based on the information obtained from the literature 
reviewed. The data were analysed and presented in the chapter. 
4.2 RESULTS AND FINDINGS 
Out of ten prospective individuals that were approached to be interviewed, but only four were 
available for the interview. The four that were interviewed were two public works officials, one built 
environment professional and one building contractor.  Twenty–four questions were posed to the 
respective interviewees.  A number of terms have been used in this study which needs to be clarified. 
These include (Cumberledge, 2008: 63): 
 All – will imply 100%;  
 Most – will imply 80% to 99.9%;  
 Majority – will imply 66.7 to 79.9%;  
 More than half – will imply 50.1% to 66.6%; 
 Half – will imply 50%;  
 Less than half – will imply 33.3% to 49.9%, and  
 Minority – will imply less than 33.3%.  
The analysed results of the data are listed below according to the sequence followed in the interview 
questionnaire.  
4.2.1 Section A: Loss of biodiversity  
In this section, questions were asked so as to gather information related to the loss of biodiversity 
within the construction industry. 
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1. Are there any policies for conservation of biodiversity in the City of Cape Town? 
The four respondents agreed that there are policies for conserving biodiversity in the City of Cape 
Town. However, there was a view that these policies are not strongly enforced; hence they are not 
adhered to by the majority of players in the construction industry.  
2. Are there contributions made by the construction industry to the loss of biodiversity? 
When asked if there are contributions made by the construction industry to the loss of biodiversity in 
the city, all respondents answered in the affirmative. The four respondents are of the opinion that the 
construction industry players pay more attention to getting maximum benefit from the land because of 
economic considerations, a situation that seemingly drives considerations related to the environment 
to the background in their scheme of things. 
3. Are there any initiatives conducted by the construction industry to mitigate the loss of 
biodiversity? 
Two of the respondents indicated that the construction industry has done nothing to mitigate the loss 
of biodiversity due to two reasons. Firstly, their argument was that the law on protecting biodiversity 
is very weak, so the construction industry does not adhere to it. Secondly, the construction industry is 
mainly concerned about the structure of the building withstanding the test of time, that is, structure 
versus soil. On the other hand, the other two respondents to the interview indicated that the 
construction industry is acting to mitigate the loss of biodiversity. They believe that policies related to 
EIA are assisting in mitigating the loss of biodiversity within the construction industry.  
4. Are you aware of any initiatives made by the City of Cape Town on protecting our 
biodiversity?  
All the respondents are aware of the initiatives made by the City of Cape Town in the protection of 
biodiversity, but these are not publicly stated so that the majority of the population might be aware of 
them. They also contend that the City of Cape Town is also very slow to act as they only come when 
damage has already occurred hence the construction industry project stakeholders do not adhere to 
them.  
5. Are you aware of alien invasion on our vegetation contributed by the construction industry? 
Only one respondent is aware of alien invasion related to vegetation. The other three respondents said 
they are not aware of it.  
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6. Is there anything that could be done by the construction industry to enhance our 
environment? 
All the respondents indicated that there is something that should be done by the construction industry. 
Firstly, they opined that all concerned should adhere to strictly to laws related to protecting 
biodiversity. Secondly, the City of Cape Town should issue heavy fines on the individuals that do not 
adhere to these laws. Thirdly, the protection of the environment should be the major focus of clients, 
consultants, and contractors in the construction industry, that is, building structures that are 
environmentally friendly should be emphasised. Lastly, they observed that the addition of 
environmental specialist to the design team in construction projects is also a possible way forward.  
7. Are you aware of what is known as ecological design? 
The four respondents concurred that they are aware of ecological design although they pointed out 
that it is not a compulsory practice in the industry.  
4.2.2 Section B: Energy efficiency 
8. Do you know anything about energy efficiency? 
The four respondents indicated that they are aware of energy efficiency and have seen some of the 
energy efficient buildings, though they have not been involved in such projects. 
9. What is the City of Cape Town’s energy efficient strategy? 
All the respondents said that they are not aware of any energy efficient strategy conducted by the City 
of Cape Town. 
10. Do you know any government’s initiatives to promote energy efficiency? 
All the respondents indicated that they are aware of the government‟s initiatives on promoting energy 
efficiency. 
11. Do you know anything about passive design? 
All the respondents indicated they are aware of passive design but have not been involved in such 
projects. 
12. Is there anything that has been done by the construction industry to ensure energy efficient 
projects? 
The majority of the respondents believed that the construction industry is doing something through 
environmentally friendly buildings to promote energy efficient projects. But they also indicated that 
the construction industry is slow in promoting passive design as it is a voluntary practice. However, 
one of the respondents indicated that nothing is done by the construction industry to ensure energy 
efficient projects, though the City of Cape Town is still faced with energy crises.  
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13. Do you know anything about renewable sources that are used as producers of energy or 
have you seen any projects that use renewable sources to produce energy? 
Three of the respondents have seen renewable sources of energy since people are starting to be more 
conscious about their use of energy. However, one of the respondents has not seen any renewable 
sources of energy.  
14. What has the energy crises in South Africa changed in your everyday life? 
All the respondents indicated that they have become more conscious about energy usage.  
15. Do you know anything about energy audits and their benefits in the building? 
All the respondents did not know anything about energy audits. However, they indicated that benefits 
to buildings would be to educate the users about their energy usage and that would assist them to be 
more energy efficient.  
16. Do you know what retrofitting is and its advantages on energy efficiency? 
Only one of the respondents knew what retrofitting is all about while the other three respondents said 
they have limited knowledge about retrofitting. However, they all agreed that retrofitting could assist 
in reducing energy usage within a building, but it can also be an expensive exercise and should be 
done only if it is practical and cost effective.  
4.2.3 Section C: Land use 
17. Do you think we have enough land available for the marginalised group of the City of Cape 
Town? 
One of the respondents is of the opinion that the City of Cape Town has enough land for the poorer 
section of the population. The respondents indicated that the problem is in the zero planning in the 
areas where the poor are currently residing. The respondent therefore recommends that there should 
be proper planning, and infrastructure should be installed before areas are occupied. they occupy 
those areas. On the other hand, the other three respondents indicated that the City of Cape Town do 
not have enough land to accommodate the marginalised group. They indicated that the issue is 
political. They cited that 60% of the land in the City of Cape Town is owned by 20% of the 
population (rich people), while the rest of the land is occupied by the 80% of the population (poor 
population). Using the Cape Flats as an example, the respondents suggests that residents in the flats 
are forced to build vertically when they are extending their houses due to the limited available land 
space.  
18. Do we have any policies focusing on preserving land for the marginalised group?  
All the respondents indicated that there are no policies in the City of Cape Town that focus on 
preserving land for the marginalised groups. 
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19. Do you think that urban land in the City of Cape Town on economic terms is a free-market? 
All the respondents confirmed that they observed that the urban land in the City of Cape Town can be 
described as a free-market entity. They indicated that the urban land in the City of Cape Town is 
governed by the willing buyer-willing seller norm and that the majority of its land is privately owned. 
As a result, the poor cannot access the urban land market of the City of Cape Town. 
20. Do you think that land prices are high in the City of Cape Town?  
The four respondents confirmed that the land prices in the City of Cape Town are very high. They 
opined that only the rich population can afford land in the city.   
21. Do you think the low income group can afford to access the land market in the City of Cape 
Town? 
All the respondents indicated that as a result of the steep land prices in the City of Cape Town, the 
poor cannot enter the land market. However, the respondents reckoned that the government is the only 
hope for the poor as they can help them by building subsidized houses on a proper piece of land.   
22. Do you think there is residential segregation through race and class in the City of Cape 
Town? 
All the respondents agreed that there is residential segregation through race and class in the City of 
Cape Town. That is, it is all about money and when you have enough money, you can do whatever 
you want. Those that are poor have limited flexibility as far as finding space is concerned. One of the 
respondents cited an example. The example cited is the District Six project, where the poor could not 
afford going back to the land that they once owned due to high prices of the land.  
23. Do you think there is anything that could be done by the construction industry to achieve 
sustainable land use in the City of Cape Town? 
All the respondents indicated that there is nothing that could be done by the construction industry to 
achieve sustainable land use in the City of Cape Town. They indicated that the land market is 
currently controlled by rich people, mainly developers that influence the decision making on land 
issues. It was believed that it is only the City of Cape Town and the Town Planners that have the 
power to change things to promote sustainable land use in the City of Cape Town. 
24. What could be done by the government to achieve sustainable land use? 
All the respondents indicated that the government needs to do proper planning and to look for proper 
land where the needs of the poor people could be met without compromising the future generations 
from meeting their own needs. 
4.3 DESCRIPTIVE TESTING OF HYPOTHESES BASED ON QUALITATIVE DATA 
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The study has three hypotheses which are stated in Chapter 1. The aim of hypotheses was to guide the 
study to obtain its objectives. They are also related to the sub-problems for this study and are tested by 
using the approach advised by Cumberledge (2008: 97). 
4.3.1 HYPOTHESIS ONE 
The first hypothesis is unsustainable methods / practices related to construction activities leads 
to the loss of biodiversity in the City of Cape Town. This relates to the role that the construction 
industry can play in protecting biodiversity within the City of Cape Town. 
Table 4.1 Test of Hypothesis 1 based on Qualitative Results  
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All respondents agreed that there are policies for conserving biodiversity in the City of Cape 
Town. However, there was a view that these policies are not strongly enforced; hence they are 
not followed to by the majority of stakeholders in the construction industry. X 
 
 
 
All the respondents agreed that the construction industry has made a contribution to the loss of 
biodiversity in the City of Cape Town. The construction industry pays more attention on to 
getting maximum benefit from the land and taking care of the environment is last thing on its 
mind. 
X 
 
 
 
The half (50%) of the respondents indicated that the construction industry has done nothing to 
mitigate the loss of biodiversity. The other half (50%) of the respondents indicated that the 
construction industry is doing something to mitigate the loss of biodiversity. 
X 
 
 
 
All the respondents are aware of the initiatives made by the City of Cape Town on the 
protection of biodiversity. These are not publicly stated, so the majority of the population 
might not be aware of them. The City of Cape Town is also very slow to act as they come 
only when damage has already occurred. The construction industry does not adhere to their 
initiatives. 
X 
 
 
 
Less than half of the respondents are aware of alien invasion on our vegetation. The majority 
of the respondents are not aware of it. However, in some projects there are plants that are 
imported from other countries to meet the needs of the clients. It is not known whether their 
impact on the indigenous species is considered. 
 
 
X 
 
All the respondents indicated that there is something that should be done by the construction 
industry. Firstly, to adhere to strictly controlled laws on protecting biodiversity, the City of 
Cape Town should issue heavy fines to the individuals that do not obey the laws. Secondly, 
protection of the environment should be the major focus of the construction industry. They 
should build structures that are environmentally friendly, with materials that are also 
environmental friendly. Lastly, the environmentally specialist should form part of the design 
team in construction projects. 
X 
 
 
 
All the respondents are aware of ecological design, but they have pointed out that it is not a 
compulsory practice as it done voluntarily. 
 
 
X 
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According to Table 4.1 five out of seven research results supported the first hypothesis which state 
that unsustainable methods / practices related to construction activities leads to the loss of 
biodiversity in the City of Cape Town.   
4.3.2 HYPOTHESIS TWO 
The second hypothesis is that the limited supply of energy in the City of Cape Town is caused by 
unsustainable construction practices and designs. The illustrated results in Table 4.2 indicate 
the extent that the qualitative research findings support the hypothesis 
Table 4.2 Test of Hypothesis 2 based on Qualitative Results 
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All the respondents indicated that they know energy efficiency and have seen some 
of the energy efficient buildings, even though they have not been involved in such 
projects. 
X 
 
 
 
All the respondents are not aware of any energy efficient strategy conducted by the 
City of Cape Town. 
 X 
 
All the respondents indicated that they are aware of the government‟s initiatives on 
promoting energy efficiency. 
 X 
 
All the respondents indicated they are aware of passive design, but have not been 
involved in such projects. 
 
 
X 
 
The majority of the respondents believed that the construction industry is doing 
something through environmentally friendly buildings to promote energy efficient 
projects. They also indicated that the construction industry is slow in promoting 
passive design as it is a voluntary practice. 
X 
 
 
 
The majority of the respondents have seen renewable sources of energy since people 
are starting to be more conscious about their use of energy. 
 
 
X 
 
All the respondents indicated that they have become more conscious about the energy 
usage. 
 X 
 
All the respondents did not know anything about energy audits. However, they 
indicated that their benefits to the building would be to educate the building users 
about their energy usage and that would assist them to be more energy efficient. 
X  
 
Less than half of the respondents knew what retrofitting is all about. The majority of 
the respondents did not know about retrofitting. It was understood that retrofitting 
will assist on reducing the energy usage within a building, but can be an expensive 
exercise. 
 X 
 
 
Table 4.2 illustrated that the energy efficiency is not popular in the construction industry hence the 
majority of the respondents have never been involved in energy efficient projects. Based on table 4.2 
it is inconclusive to indicate whether the second hypothesis is supported.  
4.3.3 HYPOTHESIS THREE 
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The third hypothesis is that unsustainable land use in the City of Cape occurs as a result of 
disproportionally high land prices in the city. The illustrated results in Table 4.3 indicate the 
extent that the qualitative research findings support this hypothesis. 
Table 4.3 Test of Hypothesis 3 based on Qualitative Results 
Element 
S
u
p
p
o
rt
 h
y
p
o
th
es
is
 
In
co
n
cl
u
si
v
e
 
D
o
 n
o
t 
su
p
p
o
rt
 
h
y
p
o
th
es
is
 
The majority of the respondents indicated that the City of Cape Town 
has not enough land available for marginalised groups. 
X 
  
All the respondents indicated that there are no policies in the City of 
Cape Town that focus on preserving land for marginalised groups. 
X 
  
All the respondents confirmed that they think that the urban land in the 
City of Cape Town is a free-market. They indicated that the urban land 
is governed by the willing buyer-willing seller norm. The majority of 
its land is privately owned, as a result the poor cannot access the urban 
land market of the City of Cape Town. 
X 
  
All the respondents confirmed that the land prices in the City of Cape 
Town are very high. Only the rich can afford these high land prices. 
X 
  
All the respondents indicated that as a result of the steep land prices in 
the City of Cape Town, the poor cannot enter the land market.  
X 
  
All the respondents agreed that there is residential segregation through 
race and class in the City of Cape Town. That is, it is all about money 
and when you have enough money, you can do whatever you want. 
X 
  
All the respondents indicated that there is nothing that could be done 
by the construction industry to achieve sustainable land use in the City 
of Cape Town. They indicated that the land market is currently 
controlled by rich people, mainly developers that influence the 
decision making on land issues. It was believed that it is only the City 
of Cape Town and the Town Planners that have the powers to change 
things to promote sustainable land usage.  
X 
  
All the respondents indicated that the government needs to do proper 
planning and to look for proper land spaces where the needs of the 
poor people could be met without compromising future generations 
from meeting their own needs. 
X 
  
 
The research results based on Table 4.3 supported the third hypothesis stating that unsustainable land 
use in the City of Cape occurs as a result of disproportionally high land prices in the city. 
 
4.4. DISCUSSION AND FINDINGS 
The research findings indicate that the construction industry has contributed to the loss of biodiversity 
within the City of Cape Town. This is mainly caused by the weak implementation of the laws on 
protection of biodiversity; hence the construction industry stakeholders do not fully obey them. 
However, the construction industry needs to do something about the protection of biodiversity.  
                                                                        Chapter 4 – The Results, Findings and Testing of Hypotheses 
  
53 
 
On the other hand, the research findings confirmed that energy efficiency is a known concept. Energy 
efficient strategies conducted by the City of Cape Town are not known. The construction industry is 
doing something to promote energy efficiency through environmentally friendly buildings, but this is 
still a voluntary practice.  
The research findings also indicate that the City of Cape Town does not have enough land available 
for the poor. Secondly, there are also no policies that govern the preserving of land for the 
marginalised groups. There are also high land prices for the urban land in the City of Cape Town. 
This prevents the poor from accessing the land market of the City of Cape Town. Nothing could be 
done by the construction industry to promote sustainable land use since this is perceived to be a 
political issue.  
4.5  THE RESULTS OF THE QUANTITATIVE SURVEY 
Given that only four respondents were interviewed in the qualitative study, a further quantitative 
survey was conducted among practicing Architects in the City of Cape Town. A purposeful sampling 
was adopted in order to reach known practices that have designed landmark projects in the city. The 
sample size thus constitutes twenty (20) Architectural practices in the city. At the end of the survey 
period that spanned over eight (8) weeks, only 14 validly completed questionnaires were returned, 
which equates to a 70% response rate. This response rate was achieved with a mixed-mode 
quantitative survey method, which entails the use of both postal and e-mail means of primary data 
collection.  
Part 1 
4.5.1 Which of the following best describe your role in the construction industry (please tick 
one)? 
All the respondents (100%) were consultants working for Architectural firms in the City of Cape 
Town. 
4.5.2 What is the approximate number of years of your construction industry experience? 
As indicated in Table 4.4, 42.9% of the respondents have between 10 and 20 years of construction 
industry experience; 28.6% have over 20 years of industry experience; while a further 28.6% have 
between 5 and 10 years of industry experience. These findings suggest that all the respondents have 
over 4 years of construction industry experience. 
Table 4.4 Numbers of construction industry experience 
Year Yes (%) 
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< 1  0.0 
1-2 0.0 
2-5 0.0 
5-10 28.6 
10-20 42.9 
>20  28.6 
 
4.5.3 Please indicate how long you have being working in the City of Cape Town? 
Table 4.5 indicates that most of the respondents (57.1%) have being working in the City of Cape 
Town for between 10 and 20 years. A further 14.3% have being working in the city for over 20 years. 
In other words, majority of the respondents have over 10 years of construction industry experience in 
the City of Cape Town. 
Table 4.5 Length of City of Cape Town working experience  
Year Yes (%) 
< 1  0.0 
1-2 0.0 
2-5 0.0 
5-10 28.6 
10-20 57.1 
>20  14.3 
 
PART 2  
4.5.4 On a scale of 1 (strongly disagree) to 5 (strongly agree), please indicate the extent to 
which each of the following statement applies to sustainable construction in terms of 
biodiversity in the City of Cape Town? 
Table 4.6 indicates  the respondents‟ perception related to biodiversity in the City of Cape Town in 
terms of percentage responses to a scale of 1 (strongly disagree) to 5 (strongly agree), and a MS 
ranging between 1.00 and 5.00. It is notable that with the exception of two, all the MSs are above the 
midpoint of 3.00, which indicate that the respondents can be deemed to agree as opposed to disagree 
with these statements. 
The results indicate that 71.4% of the respondents strongly agree that design can play a significant 
role in protecting biodiversity in the City of Cape Town; 50.0% strongly agree that the construction 
industry should protect the biodiversity in the city; and 28.6% strongly agree that alien vegetation 
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threatens indigenous vegetation in the city. Thus, the role of design with respect to biodiversity is 
ranked 1
st
 on the table based on the mean score (MS).  
 
Table 4.6 Biodiversity in the City of Cape Town 
 Scale 
1 = Strongly Disagree          2 =  Disagree           3 = Neutral        4 = Agree        5 = Strongly Agree 
 
Biodiversity in the City of Cape Town 1 2 3 4 5 MS Rank 
Design can play a significant role in protecting 
biodiversity in the city 
0.0 0.0 7.1 21.4 71.4 4.64 1 
The construction industry should protect the 
biodiversity in the city 
0.0 0.0 7.1 42.9 50.0 4.43 2 
Alien vegetation threatens indigenous vegetation in 
the city 
7.1 21.4 7.1 35.7 28.6 3.57 3 
The city has policies that could enforce protection 
of biodiversity 
7.1 7.1 21.4 57.1 7.1 3.50 4 
Biodiversity in the city is under threat 7.1 7.1 35.7 35.7 14.3 3.43 5 
Enforcement of the protection of the biodiversity is 
adequate in the city 
7.1 57.1 21.4 14.3 0.0 2.43 6 
The construction industry protects the biodiversity 
in the city 
35.7 28.6 35.7 0.0 0.0 2.00 7 
 
4.5.5 On a scale of 1 (strongly disagree) to 5 (strongly agree), please indicate the extent to 
which each of the following statement applies to sustainable construction in terms of 
energy efficiency in the City of Cape Town? 
 
Table 4.7 indicates  the respondents‟ perception related to energy efficiency in the City of Cape Town 
in terms of percentage responses to a scale of 1 (strongly disagree) to 5 (strongly agree), and a MS 
ranging between 1.00 and 5.00. It is notable that all the MSs are above the midpoint of 3.00, which 
indicate that the respondents can be deemed to agree as opposed to disagree with the statements. With 
85.7% of the respondents strongly agreeing, and 14.3% of the respondents agreeing, designs can 
promote the construction of energy efficient buildings was ranked 1
st
 among the statements. This is 
followed by constructed building / facilities in the city are not energy efficient and the city is 
experiencing energy shortages. 
Table 4.7 Energy efficiency in the City of Cape Town 
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 Scale 
1 = Strongly Disagree          2 =  Disagree           3 = Neutral        4 = Agree        5 = Strongly Agree 
 
Energy Efficiency in the City Of 
Cape Town 
1 2 3 4 5 MS Rank 
Designs can promote the 
construction of energy efficient 
buildings  
0.0 0.0 0.0 14.3 85.7 4.86 1 
Constructed buildings / facilities in 
the city are not energy efficient  
0.0 0.0 0.0 42.9 57.1 4.57 2 
The city is experiencing energy 
shortages 
0.0 7.1 28.6 35.7 28.6 3.86 3 
The construction industry consumes 
significant amount of energy 
7.1 0.0 7.1 71.4 14.3 3.86 4 
The city council promotes energy 
efficient buildings 
7.1 14.3 14.3 50.0 14.3 3.50 5 
 
4.5.6  On a scale of 1 (never) to 5 (always), how frequent have you encountered the following 
energy efficient practices in the City of Cape Town? 
Table 4.8 indicates  the respondents‟ perception related to practices associated with energy efficiency 
in the City of Cape Town in terms of percentage responses to a scale of 1 (strongly disagree) to 5 
(strongly agree), and a MS ranging between 1.00 and 5.00. It is notable that 35.1% of the respondents 
perceive that efficient use of electricity by contractors when executing projects is „never‟, while 
50.0% of them perceive it to be „rarely‟. In effect, the majority among the respondents opine that 
contractors rarely or never make use of energy efficiently when executing projects. In addition, 42.9% 
of the respondents observed that the use of renewable sources of energy for project execution in the 
City of Cape Town is „never‟, while a further 50.0% are of the opinion that the use is „rarely.‟ 
Table 4.8 Energy efficiency related practice in the City of Cape Town 
 Scale 
1 = Never                2 =  Rarely              3 =  Sometimes               4 = Often                           5 = Always   
 
Practice 1 2 3 4 5 MS Rank 
Contractors use electricity efficiently when 
executing projects 
35.7 50.0 14.3 0.0 0.0 1.79 1 
Construction projects use renewable sources of 
energy during the execution phase 
42.9 50.0 7.1 0.0 0.0 1.64 2 
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4.5.7  On a scale of 1 (strongly disagree) to 5 (strongly agree), please indicate the extent to 
which each of the following statement applies to sustainable construction in terms of 
land use in the City of Cape Town? 
 
Table 4.9 indicates  the respondents‟ perception related to land use in the City of Cape Town in terms 
of percentage responses to a scale of 1 (strongly disagree) to 5 (strongly agree), and a MS ranging 
between 1.00 and 5.00. It is notable that all the MSs are above the midpoint of 3.00, which indicate 
that the respondents can be deemed to agree as opposed to disagree with these statements. 
 
Table 4.9 Land use in the City of Cape Town 
 Scale 
1 = Strongly Disagree          2 =  Disagree           3 = Neutral        4 = Agree        5 = Strongly Agree 
 
Land Use in the City of Cape Town 1 2 3 4 5 MS Rank 
Cost constitute a barrier to the less privileged in 
terms of land purchase 
0.0 0.0 7.1 28.6 64.3 4.57 1 
The construction industry should promote 
sustainable land use  
0.0 0.0 0.0 78.6 21.4 4.21 2 
Purchase / lease price for land in the city is 
expensive 
0.0 0.0 7.1 64.3 28.6 4.21 3 
The value of urban land in the city is influenced by 
economic cycles 
0.0 14.3 7.1 42.9 35.7 4.00 4 
Land use in the city is segregated in terms of race 
and economic class 
0.0 0.0 28.6 50.0 21.4 3.93 5 
The expensive nature of land in the city works 
against sustainable land use 
0.0 7.1 42.9 42.9 7.1 3.50 6 
The city has adequate land for developmental 
purposes 
0.0 28.6 14.3 50.0 7.1 3.36 7 
The city promotes responsible land use 0.0 28.6 21.4 42.9 7.1 3.29 8 
 
The findings suggest that 64.3% of the respondents strongly agree that cost constitute a barrier to the 
less privileged in terms of land purchase in the city; 78.6% agree that the construction industry should 
promote sustainable land use; 35.7% strongly agree that purchase / lease price for land in the city is 
expensive; and 50.0% agree that the value of urban land in the city is influenced by economic cycles. 
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Besides responses to the structured questions, some of the respondents offered general comments 
related to sustainable development in the city of Cape Town in general. The comments include: 
 “The city can do a little more towards sustainability. There is a trend we are seeing of clients 
wanting to get involved in sustainable development. However, the costs associated with 
sustainable development remain a major hurdle”, 
 “Unless the man in the street / each household / business understands recycling you are not going 
to move from base camp. No groundswell of activism - construction industry needs to promote 
apprenticeships”, 
 “Awareness around sustainability is growing & increasingly being applied in practise. 
Regulations also changed to promote and ensure that a more sustainable construction industry is 
developed and practised”, 
 “Sustainable development is a costly exercise. It affects the project price which in turn affects the 
price of rental or purchase price of apartments. This will work successfully given to the developer 
and the contractor”, 
 “It is more popular but it is also becoming extremely difficult to get city council to buy into it and 
get approval of sustainable projects”, 
 “No grants to promote sustainable development and construction”, 
 “Owing to the relatively higher cost of construction or design innovation required in building 
sustainable structures or in construction, few developers are keen to adopt sustainable solutions to 
their projects”, 
 “Sustainable construction should be viewed in terms of the larger 'picture' of sustainability. We 
cannot talk about sustainable construction when planning and development of our cities itself is 
unsustainable”, and 
 “It must be promoted urgently”. 
4.6 DESCRIPTIVE TESTING OF HYPOTHESES BASED ON QUANTITATIVE DATA 
4.6.1 HYPOTHESIS ONE 
The first hypothesis is that unsustainable methods / practices related to construction activities 
leads to the loss of biodiversity in the City of Cape Town. This relates to the role that the 
construction industry can play in protecting biodiversity within the City of Cape Town. 
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Table 4.10 Test of Hypothesis 1 based on Quantitative Results  
Element 
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The majority (71.4%) of the respondents strongly agreed that design can play 
a significant role in protecting biodiversity in the city. 
X  
 
50% of the respondents strongly agree that the construction should protect the 
biodiversity.  X  
 
28.6% of the respondents strongly agree and 35.7 % agree that alien 
vegetation threatens indigenous vegetation in the city.  X  
 
57.1% of the respondents agreed that the city has policies that could enforce 
protection of biodiversity.  X  
 
35.7 % of the respondents agree that the biodiversity in the city is under 
threat.   35.7% of the respondents were neutral that biodiversity in the city is 
under threat.  
 X 
 
57.1% of the disagreed that enforcement of the protection of the biodiversity 
is adequate in the city.  X  
 
35.7 % of the respondents strongly disagreed that the construction industry 
protects the biodiversity in the city.  X  
 
 
4.6.2 HYPOTHESIS TWO 
The second hypothesis is that the limited supply of energy in the City of Cape Town is caused by 
unsustainable construction practices and designs. The illustrated results in Table 4.2 indicate 
the extent that the qualitative research findings support the hypothesis. 
Table 4.11 Test of Hypothesis 2 based on Quantitative 
ResultsElement 
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85.7% of the respondents strongly agreed that designs can promote the 
construction of energy efficient buildings.  
X 
  
57.1% of the respondents agree that constructed buildings / facilities in 
the city are not energy efficient. 42.9% of the respondents agreed that 
that construction building / facilities in the city are not energy 
efficient. 
X 
  
35.7% of the respondents agree that the city is experiencing energy 
shortages. 28.7% of the respondents strongly agreed that the city is 
experiencing energy shortages.  
X 
  
71.4% of the respondents agree that the construction industry X   
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consumes significant amount of energy.  
50% of the respondents agree that the city council promotes energy 
efficient buildings. 
X 
  
50% of the respondents indicated that they rarely practice efficient use 
of electricity by contractors when executing projects.  
X 
  
50% of the respondents indicated that they never practice use of 
renewable sources of energy for project execution.  
X 
  
 
4.6.3 HYPOTHESIS THREE 
The third hypothesis is that unsustainable land use in the City of Cape occurs as a result of 
disproportionally high land prices in the city. The illustrated results in Table 4.3 indicate the 
extent that the qualitative research findings support this hypothesis. 
Table 4.12 Test of Hypothesis 3 based on Quantitative Results 
Elements 
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64.3 % of the respondents strongly agreed that cost constitute a barrier 
to the less privileged in terms of land purchase.  
X 
  
78.6% of the respondents agree that the construction industry should 
promote sustainable land use.  
X 
  
64.3% of the respondents agree that the purchase / lease price for land 
in the city is expensive.  
X 
  
42.9 % of the respondents agree and 35.7 % strongly agree that the 
value of urban land in the city is influenced by economic cycles.  
X 
  
50% of the respondents agree that land use in the city is segregated in 
terms of race and economic class. 
X 
  
42.9 % of the respondents agree that the expensive nature of land 
works against sustainable land use.  
X 
  
50% of the respondents agree that the city has adequate land for 
developmental purposes.  
X 
  
42.9% of the respondents agree that the city promotes responsible land 
use.  
  
X 
 
4.7 COMPARISON OF QUALITATIVE AND QUANTITATIVE FINDINGS 
Table 4.13 Comparison of results on biodiversity in the City of Cape Town  
QUALITATIVE  QUANTITATIVE 
Biodiversity in the City of Cape Town 
The City of Cape Town has no policies that could 
enforce protection of biodiversity. 
There are policies for preserving biodiversity in the City of Cape 
Town.  
The construction industry does not protect the 
biodiversity in the city.  
The construction industry contributed to the loss of biodiversity 
in the city.  
The majority of the respondents were not aware of 
alien vegetation.  
Alien vegetation is a threat to indigenous vegetation.  
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Ecological design is not a compulsory practice in the 
industry.  
Design can play a significant role in protecting biodiversity in 
the City of Cape Town.  
The policies for conserving biodiversity in the City of 
Cape Town are not strongly enforced; hence they are 
not adhered to by the majority of the role players 
within the construction industry.  
The enforcement of protection of the biodiversity is not 
adequate in the city.  
There is something that should be done by the 
construction industry to enhance our environment.  
The construction industry should protect the biodiversity in the 
city.  
 
The following views were drawn from Table 4.13:  
 There was a common view from both qualitative and quantitative findings that the construction 
industry contributes to the loss of biodiversity; 
 Qualitative findings illustrated that the City of Cape Town has no polices that promote 
conservation of biodiversity;  
 Quantitative findings pointed out that the City of Cape Town has policies that focus on promoting 
protection of biodiversity;  
 Qualitative findings indicated that ecological design is a voluntary practice;  
 Quantitative findings mentioned that design can play a significant role in protecting biodiversity, 
and  
 Qualitative and quantitative findings agreed that the City of Cape Town‟ .enforcement on policies 
that advocate protection of biodiversity is not adequate.   
 
Table 4.14 Comparison of results on energy efficiency in the City of Cape Town 
QUALITATIVE  QUANTITATIVE 
Energy Efficiency in the City Of Cape Town 
Construction is promoting energy efficient projects 
through environmental friendly buildings.  
Design can promote the construction of energy efficient 
buildings. 
Respondents did not know anything about energy 
audits. The majority of the respondents have limited 
knowledge about retrofitting.  
Constructed buildings / facilities in the City of Cape Town are 
not energy efficient.  
The city is faced with energy crises.  The city is experiencing energy shortages. 
Retrofitting and energy audits could assist in reducing 
the energy usage of buildings.  
The construction industry consumes significant amount of 
energy.  
The majority of the respondents were not aware of any 
energy efficient strategy conducted by the City of 
Cape Town but were aware of the government‟s 
initiatives on promoting energy efficiency.  
The City of Cape Town promotes energy efficient buildings,  
The majority of the respondents were aware of passive 
design but have never been involved in such projects. 
The majority of the respondents have rarely experienced 
efficient use of electricity by contractors when executing 
projects. 
The majority of the respondents have never been 
involved in projects using renewable sources of energy 
but have seen renewable sources of energy since 
people are starting to be conscious about energy usage.  
The majority of the respondents have rarely experienced the use 
of renewable sources of energy for project execution.  
 
Table 4.14 illustrated the following findings: 
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 Qualitative findings believed that environmentally friendly buildings can promote energy 
efficiency; 
 Quantitative findings mentioned that design can play a significant role in promoting energy 
efficiency, and  
 There were common views from both qualitative and quantitative findings that firstly, the City of 
Cape Town is faced with energy shortages. Secondly, energy efficient practices and renewable 
sources of energy are rarely used by the construction industry.  
 
Table 4.15 Comparison of results on land use in the City of Cape Town 
QUALITATIVE  QUANTITATIVE 
Land Use in the City of Cape Town 
The poor cannot enter the land market due to steep 
land prices in the City of Cape Town. 
Cost constitutes a barrier to the less privileged in terms of land 
purchase.  
Nothing could be done by the construction industry to 
achieve sustainable development in the City of Cape 
Town since it is a political issue.  
The construction industry should promote sustainable land use.  
Land prices in the City of Cape Town are very high.  Purchase / lease price for land in the city is expensive.  
Urban land in the city can be described as a free 
market entity.  
The value of urban land in the city is influenced by economic 
cycles. 
There is residential segregation through race and class 
in the City of Cape Town. 
Land use in the City of Cape Town is segregated in terms of 
race and economic class. 
Only the rich population can afford land in the city.  Expensive nature of land in the city works against sustainable 
land use. 
The city does not have enough land to accommodate 
the marginalised group in the City of Cape Town. 
The City of Cape Town has adequate land for developmental 
purposes. 
The City of Cape Town has no policies focusing on 
preserving land for the marginalised group. 
The city promotes responsible land use. 
 
Table 4.15 illustrated the following findings: 
 Both qualitative and quantitative findings agree that the land prices are very high in the City of 
Cape Town and they are a barrier to the less priviledged in terms of land purchases;  
 Qualitative findings showed that land market is a free market;  
 The value of urban land in the city is influenced by economic cycles from the quantitative 
findings point of view; 
 Qualitative findings indicated that nothing can be done by the construction industry on promoting 
sustainable use;  
 Quantitative findings illustrated that construction  industry should promote sustainable land use;  
 According to both qualitative and quantitative findings the land use has residential segregation 
through race and class;  
 Qualitative findings indicated that the City of Cape Town has no enough land to accommodate the 
poor, and  
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 The quantitative findings illustrated that the City of Cape Town has adequate land for 
developmental purposes.  
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CHAPTER 5 
5. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
5.1 SUMMARY 
The objective of the study was to understand the contributions of the construction industry to 
excessive exploitation of renewable and non renewable resources such as biodiversity, energy and 
land in the City of Cape Town. The study then proceeds to investigate initiatives conducted by the 
construction industry to mitigate the exploitation of these resources and promote sustainable 
development.  
Design can play a significant role in protecting biodiversity in the City of Cape Town. It is a role of 
the construction industry to protect biodiversity in the city. Biodiversity is under threat and alien 
vegetation is a threat to the indigenous vegetation in the city. The City of Cape Town has policies that 
could enforce protection of biodiversity but are not strongly enforced. The construction industry does 
not protect the biodiversity since it does not adhere to policies advocating protection of biodiversity. 
Contractors rarely use electricity efficiently and renewable sources of energy during the construction 
phase.  
The City of Cape Town is experiencing energy shortages. The construction industry consumes a 
significant amount of energy. Construction buildings in the city are not energy efficient. Design can 
promote construction of energy efficient buildings. The City Council promotes energy efficient 
buildings.  
Costs constitute a barrier to the less priviledged in terms of land purchase. The construction industry 
should promote sustainable land use. On the other hand, interviewed respondents indicated that there 
is nothing that could be done by the construction industry to achieve sustainable land use but only the 
City of Cape Town municipalities have the power to promote sustainable land use. Purchase/ lease 
prices for land in the City of Cape Town are steep. The value of urban land in the City of Cape Town 
is segregated in terms of race and economic class. The expensive nature of land in the city works 
against sustainable land use. The City has adequate land for development purposes. The City of Cape 
Town does not promote responsible land use.   
5.2 CONCLUSIONS  
Passive design has a significant role in protecting the biodiversity and should be promoted by the 
construction industry. Biodiversity in the City of Cape Town is under threat. Alien vegetation poses a 
threat to the biodiversity and its use should be minimized and evaluated carefully. The City of Cape 
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Town should focus on strongly enforcing policies and regulations that advocate conservation of 
biodiversity. As a result, this will reduce the damage by the construction industry on our environment.  
The City of Cape Town is experiencing energy shortage. The construction industry should reduce its 
energy usage. Buildings need to be energy efficient through energy efficient designs and retroffing to 
existing buildings. Energy efficient practices from construction practitioners should be promoted 
during the entire construction process.  
The City of Cape Town has a responsibility to promote sustainable land use. The marginalised group 
should be assisted to enter the highly priced land market. Segregation through race and class should 
be discouraged by the City of Cape Town municipalities and relevant government departments. The 
City of Cape Town should try to accommodate sustainable land use and responsible land use on its 
available land. The construction industry has a responsibility to encourage sustainable land use.  
5.3  RECOMMENDATIONS  
Policies that focus on preserving biodiversity should be strongly enforced by the City of Cape Town 
officials. There should be heavy fines imposed to those that do not adhere to these laws. This will 
promote compliance to these laws by the construction industry. All construction projects should 
involve environmental specialist to be part of the design team. The City of Cape Town should invest 
in educating the public on issues concerning the protection of biodiversity. 
South African construction industry should promote the use of energy audits as they will assist in 
using energy efficiently in buildings. Ecological design should also be made compulsory by the South 
African government as it is currently voluntary. This will definitely make a huge impact on wasteful 
energy use. This will also speed up the contributions of the industry in terms of energy use. 
Retrofitting should also be promoted for the existing buildings even though it is perceived to be more 
expensive than a new energy efficient building.    
Since the poor groups in the City of Cape Town cannot enter the land market due to steep land prices; 
government intervention is needed. Subsidised houses on land with proper basic infrastructure should 
therefore be provided. 
5.6 FUTURE RESEARCH 
It is recommended that research be conducted to investigate the adequate way of enforcing protection 
of biodiversity in the City of Cape Town.  
It is also recommended that further research be conducted to investigate promotion of sustainable land 
use by the construction industry in the City of Cape Town. 
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      Nelson Mandela Metropolitan University 
Department of Construction Management 
PO Box 77000  
Nelson Mandela Metropolitan University  
Port Elizabeth 
6031  
     Tel: 041 504 2085 
     Fax: 041504 2345 
25 January 2011 
Dear Sir / Madam 
 
AN INVESTIGATION IN SUSTAINABLE DEVELOPMENT FOR THE CONSTRUCTION 
INDUSTRY IN THE CITY OF CAPE TOWN 
 
I am currently studying Master of Science (Built Environment) Facilities Management Specialisation. 
Treatise is the requirement for this degree and a topic is “Sustainable development for the 
construction industry in the City of Cape Town.  
 
The objective of the study is to investigate contribution made by the construction industry on threats 
facing sustainable construction such as loss of biodiversity, limited supply of energy and 
unsustainable land use within the City of Cape Town. The study will also focus on initiatives to be 
undertaken by the industry on mitigating the above mentioned threats.  
The study includes a survey which will be in the form of face to face structured interviews within the 
Built environment professionals. Your participation in these interviews will be much appreciated as it 
is assist in the completion of this research. The interview consisting of the attached questionnaires 
will not exceed 30 minutes of your valuable time. Your views and contribution in this study will be 
treated with strict confidentiality and no names recognition will be used. The findings of the research 
will be made available to participants after completion of the research. 
 
Your assistance is highly appreciated.  
 
Yours faithfully, 
 
NOSIYABONGA MGUDLWA      MR. BRINK BOTHA 
Student/ Researcher        Supervisor 
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Section A: Loss of biodiversity  
In this section, questions were obtained to gather information on loss of biodiversity within the 
construction industry. 
 
1. Are there any policies for conservation of biodiversity in the City of Cape Town? 
 
Yes No 
  
 
 
2. Are there contributions made by the construction industry to the loss of biodiversity? 
Yes No 
  
 
 
3. Are there any initiatives conducted by the construction industry to mitigate the loss of 
biodiversity? 
 
Yes No 
  
 
 
4. Are you aware of any initiatives made by the City of Cape Town on protecting our biodiversity? 
Yes No 
  
 
5. Are you aware of alien invasion on our vegetation contributed by the construction industry? 
 
Yes No 
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6. Is there anything that could be done by the construction industry to enhance our environment? 
 
Yes No 
  
 
 
7. Are you aware of what is known as ecological design? 
 
 
Yes No 
  
 
 
Section B: Energy efficiency 
 
8. Do you know anything about energy efficiency? 
 
Yes No 
  
 
 
9. What is the City of Cape Town‟s energy efficient strategy? 
 
Yes No 
  
 
  
10. Do you know any government‟s initiatives to promote energy efficiency? 
 
Yes No 
  
 
  
11. Do you know anything about passive design? 
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Yes No 
  
  
12. Is there anything that has been done by the construction industry to ensure energy efficient 
projects? 
 
Yes No 
  
 
 
 
13. Do you know anything about renewable sources that are used as producers of energy or have you 
seen any projects that use renewable sources to produce energy? 
 
Yes No 
  
 
14. What has the energy crises in South Africa changed in your everyday life? 
 
15. Do you know anything about energy audits and their benefits in the building? 
 
Yes No 
  
 
 
16. Do you know what retrofitting is and its advantages on energy efficiency? 
 
Yes No 
  
 
 
Section C: Land use 
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17. Do you think we have enough land available for the marginalised group of the City of Cape 
Town? 
 
Yes No 
  
 
 
 
 
 
 
18. Do we have any policies focusing on preserving land for the marginalised group?  
 
Yes No 
  
 
   
19. Do you think that urban land in the City of Cape Town on economic terms is a free-market? 
 
Yes No 
  
 
 
20. Do you think that land prices are high in the City of Cape Town?  
 
Yes No 
  
 
21. Do you think the low income group can afford to access the land market in the City of Cape 
Town? 
 
Yes No 
  
 
22. Do you think there is residential segregation through race and class in the City of Cape Town? 
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Yes No 
  
 
23. Do you think there is anything that could be done by the construction industry to achieve 
sustainable land use in the City of Cape Town? 
 
Yes No 
  
 
24. What could be done by the government to achieve sustainable land use? 
 
 
 
 
 
CONTACT DETAILS 
Name of the company: ……………………………………………………………………. 
Surname: ………………………………………………………………………………………  
Address: ……………………………………………………………………………………….  
Tel no: ………..….………………….. Fax: ...………………….…………………….. 
Email: …………………………………………………………………………………..… 
Capacity: …………………………………………………..……………………………….  
Signature: …………………………………………………………………………………... 
Date: …………………………………………………………………………………………  
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19 August 2011 
Dear Sir / Madam 
Sustainable Construction (Development) in the City of Cape Town 
I am currently studying Master of Science (Built Environment) Facilities Management Specialisation 
through Nelson Mandela Metropolitan University (NMMU). Treatise is the requirement for this 
degree and a topic is “Sustainable development for the construction industry in the City of Cape 
Town.  
The objective of the study is to investigate contribution made by the construction industry on threats 
facing sustainable construction such as loss of biodiversity, limited supply of energy and 
unsustainable land use within the City of Cape Town. The study will also focus on initiatives to be 
undertaken by the industry on mitigating the above mentioned threats.  
The study includes a survey which will be in the form of structured questionnaire within the Built 
environment role players. Your participation in this questionnaire will be much appreciated as it will 
assist in the completion of this research. It should take approximately 15 minutes to complete the 
simple and brief questionnaire. Your views and contribution in this study will be treated with strict 
confidentiality and no names recognition will be used. The findings of the research will be made 
available to participants after completion of the research. 
Please return completed (hard copy or electronic) questionnaire to Nosiyabonga Mgudlwa by postal, 
fax or email at the following addresses:  
 
 
Ms Nosiyabonga Mgudlwa 
Private Bag X 9027 
Cape Town  
8000 
Fax: +27 (0) 21 425 4717 
Email: npmgudlwa@gmail.com 
 
If you have questions at any time about the survey or procedures, please contact me my email: 
npmgudlwa@gmail.com 
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PART 1:   GENERAL INFORMATION 
 
A.  DEMOGRAPHIC INFORMATION 
1. Please indicate the kind of organisation you work for (please tick one)? Yes 
Contractor (General Contractors / Subcontractors)  
Consultant (Architects / Engineers)  
Client   
 
2. Please indicate the number of years you have being engaged with the construction industry? 
< 1 year 1 -  2 years 2 - 5 years 5 - 10 years 10 - 20 years >20 years  
      
 
3. Please indicate how long you have being practicing in the City of Cape Town? 
< 1 year 1 -  2 years 2 - 5 years 5 - 10 years 10 - 20 years >20 years  
      
 
PART 11:  SUSTAINABLE CONSTRUCTION (DEVELOPMENT)  
4. On a scale of 1 (strongly disagree) to 5 (strongly agree), please indicate the extent to which each 
of the following statement applies to sustainable construction in terms of biodiversity in the City of 
Cape Town? 
Scale 
1 = Strongly Disagree          2 =  Disagree          3 = Neutral       4 = Agree                5 = Strongly Agree 
 
B. Biodiversity in the City of Cape Town 1 2 3 4 5 
4.1 The city has policies that could enforce protection of biodiversity      
4.2 Biodiversity in the city is under threat      
4.3 The construction industry protects biodiversity in the city      
4.4 Enforcement of the protection of biodiversity is adequate in the city      
4.5 Alien vegetation threatens indigenous vegetation in the city      
4.6 The construction industry should protect biodiversity in the city      
4.7 Design can play a significant role in protecting biodiversity in the city      
 
5. On a scale of 1 (strongly disagree) to 5 (strongly agree), please indicate the extent to which each 
of the following statement applies to sustainable construction in terms of energy efficiency in the City 
of Cape Town? 
Scale 
1 = Strongly Disagree          2 =  Disagree           3 = Neutral        4 = Agree        5 = Strongly Agree 
 
C Energy Efficiency in the City Of Cape Town 1 2 3 4 5 
5.1 The city is experiencing energy shortages      
5.2 The construction industry consumes significant amount of energy      
5.3 Constructed buildings / facilities in the city are not energy efficient       
5.4 The city council promotes the development of energy efficient buildings      
5.5 Designs can promote the construction of energy efficient buildings       
 
6. On a scale of 1 (never) to 5 (always), how frequent have you encountered the following energy 
efficient practices in the City of Cape Town? 
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Scale 
1 = Never                2 =  Rarely              3 =  Sometimes               4 = Often                           5 = Always   
 
C Practice 1 2 3 4 5 
6.1 Efficient use of electricity by contractors when executing projects      
6.2 Use of renewable sources of energy for project execution      
 
7. On a scale of 1 (strongly disagree) to 5 (strongly agree), please indicate the extent to which each 
of the following statement applies to sustainable construction in terms of land use in the City of Cape 
Town? 
Scale 
1 = Strongly Disagree          2 =  Disagree           3 = Neutral        4 = Agree        5 = Strongly Agree 
 
D Land Use in the City of Cape Town 1 2 3 4 5 
7.1 The city has adequate land for developmental purposes      
7.2 The city promotes responsible land use      
7.3 The value of urban land in the city is influenced by economic cycles      
7.4 Purchase and / or lease prices for land in the city is expensive      
7.5 Cost constitute a barrier to the less privileged in terms of land purchase      
7.6 Land use in the city is segregated in terms of race and economic class      
7.7 The construction industry should promote sustainable land use       
7.8 The cost of land in the city works against sustainable land use practices      
 
 
8. Please make general comments regarding sustainable construction (development) in the City of 
Cape Town below. 
 
 
 
 
Please record your details below to facilitate contacting you, in the event that a query should arise.  
Please note that your information will be treated in the strictest confidence. 
Organisation Name: ______________________________________________________ 
Contact Person: _________________________________________________________ 
Tel: ___________________________________________________________________ 
E-mail:_________________________________________________________________ 
Thank you for your contribution to this research project. 
© Nosiyabonga Mgudlwa and Fidelis Emuze 2011 
 
 
